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HUMAN HEALTH AND ECOLOGICAL BASELINE RISK ASSESSMENT
TERMINAL 1 SOUTH

| 210(TNW FRONT AVENUE
PORTLAND, OREGON

I
EXECUTIVE SUMMARY

Objectives. Hartr€rowser conducted a human health risk assessment-(HHRA)-

and a Level 1 Scoping and a Modified Level 2 Screening ecologicalTisfc

assessment (ERA) for the Port of Portland Terminal 1 South (T1S Site) in
Portland, Oregon. The purpose of the HHRA is to evaluate potential risks and

hazards to human-health-assedated-with-each potential exposure pathway

I

I (complete pathways identified for the site are exposure to surface and

subsurface soil and inhalation of volatile compounds from groundwater). The

I
purpose of the Level 1 Scoping ERA is to provide a conservative, qualitative

determination of whether ecological receptors and/or exposure pathways are

potentially present at or in the locality of the site. The Modified Level 2
Screening ERA was conducted on site groundwater data to determine-whether
constituents were present at levels of concern for aquatic ecological receptors.

Site Description and History. The T1S Site is located-aLZl.OO-bMLEront1

1

Avenue in Portland, Oregon (Figure 1). The site consists-of-approximately-2-1—
acres that are almost completely paved with asphalt or concrete or covered by

buildings (Figure 2). Two primary structures, designated as Warehouse No. 2

and House No. 104. are currently located at the T1S Site. An extensive dock

I
structure is present over submerged lands at Berths 104, 105, and 106.

MistoncaJly, lerminal 1 has been used'foTthlfslaging of lumber, logs, paper

T

1

products, steel containers, and bagged grain. Various companies have owned

or leased portions of the Terminal 1 South Complex (see Remedial Investigation
[Rl] Report; Hahn and Associates, 2001 a). The T1S Site will-be-redeveloped for

"residential and commercial purposes. Potentially exposed populations that were
evaluated in the HHRA include future residents, current and future commercial

workers, and future utility/excavation workers. The site was divided into three
of Concern (AOC) and separate risk calculations and risk estimates were

conducted for each area. The areas are presented on Figure 2.

Human Health Risk Assessment Results for Area A. The assessment of

I
carcinogenic risks to residential receptors at Area A indicated that under both

Reasonable Maximum Exposure (RME) and Central Tendency (CT) conditions,

the potential risks exceeded DEQ acceptdble risk levels. Compounds of

T
t

Potential Concern (COPCs) that exceededlhe Department of bnvironmental

HartCrowser . . Page 1
18, 2002 :
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Quality (DEQ) acceptable risk level for individual carcinogens are

-ben7.o(b)fhjoranthenerindeno(-t72r3rcd)pyrene-and-arsenrcr-The-asse5srrrenrof~
noncarcinogenic risks identified only lead as present above acceptable risk
levels for residential exposure under both RME. and CT conditions. '

For the commercial worker exposure scenario, the estimated cumulative
carcinogenic risks were found to be acceptable under both RME and CT
conditions. However, benzo(a)pyrene and arsenic exceeded the DEQ

I

T

acceptable risk level for individual carcinogens. The assessment of
noncarcinogenic risks identified lead as present above the acceptable risk level

-for-commercial workerexposure under only the RMfrcorrditionr- —-

For the excavation worker exposure scenario, no unacceptable risks from
exposure to carcinogens were identified. The assessment of noncarcinogenic

t
t

risks identified lead as prasentabov -̂the-acgeptable-risk-level for excavation
worker exposure under only the RME condition.

As discussed in the report, the RME and CT exposure point concentrations
(EPCs) for lead in surface and total soil in Area A are driven by the maximum
detection in one sample (B-68). If this sample were removed from the data set,

be acceptabte^for the residential and commercial

I

I

receptors. Additionally, while arsenic was identified as a carcinogen resulting in
unacceptable risks in Area A, there were only two soil samples (within the 0 to
15 feet depth ranges evaluated in this HHRA) tba^exceeded the sit€-sp€€ifte
background level of 5.3 mg/kg idemtfiedHrrthe-Rf(HarrrrancHftssociates,̂ (Mta)r

Human Health Risk Assessment Results for Area B. The assessment of

I
carcinogenic risks to residential receptors at Area B indicated that potential

I

exceeded DEQ acceptable risk level only under the RME condition. COPCs that
exceed the DEQ acceptable risk level for individual carcinogens are
benzo(a)pyrene and arsenic. I he assessment of noncarcinogenic risks found no

1

t

exceedences of DEQ acceptable risk levels for residential exposure.

-For the commereial-vvorker-exposufe-seenario, the estimated cumulative—
-carcinogenic-risks were found to be~ acceptable under both RME and CT
conditions. However, arsenic exceeded the DEQ acceptable risk level for
individual carcinogens under the RME condition. The assessment of

I
_noncardnogenic-risks-found-no-exceedences-of DEQ-acceptable-risk-levels-for-
commercial worker exposure.

No unacceptable carcinogenic or noncarcinogenic risks were estimated for the

T excavation worker exposure in Area B.

January 18, 2002
Page 2
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Arsenic was-tdentified as a carcinogen resulting-irmnacccptablc risks in Area B
~for residential and commerdal~workere>qpTraure~scenarios~However,~there
were no detected concentrations of arsenic jn soils in Area B that exceeded the
site specific background level of 5.3 mg/kg identified in the Rl (Hahn and

100-ta),

Human Health Risk Assessment Results for Area C The cumulative RME and
CT carcinogenic risks for all potential receptors (resident, commercial worker,

I

I

t

and excavation worker) in Area C were found to be acceptable with the
exception of the RME residential scenario. Arsenic exceeded DEQ individual

^carcfnogen-acceptable-risk-level'for-the-RME residentia|-and~commercial
worker scenarios. I he assessment of noncarcinogenlc risks found no
exceedences of DEQ acceptable risk levels for all potential receptors. There
were no detected concentrations of arsenic in surface soils in Area C that

-exceeded the site-speeific background level of4h3-mg/kg-identified in the Rl
(Hahn and Associates, 2001 a).

f

1

Ecological Risk Assessment Results. The Level 1 Scoping ERA did not identify any
ecologically important species or habitats at the T1S Site. The site is almost
entirely paved or covered by buildings. The absence of upland habitat indicates
that there are-no complete exposure-pathways for terrestrial ccolegieal-feeefitefs—

^to-eome-irrcofrtact with contaminated-soil at the T1S Site.

A Modified Level 2 Screening ERA was conducted on the available groundwater
monitoring well data collected at this site. There were no detected

I
concentrations of organic constituents in the seven groundwater monitoring
wells that exceeded their corresponding Ecological Screening Benchmark Values
(SBVs). There were two metals (copper andlead) detected in groundwater that

T

1

exceeded SBVs based on the analysis of unfiltered, total metals, but when the
same samples were analyzed for dissolved metals, copper and lead were not

-detected. The dissolved fraction of metals represents the-bieavailable fraction in
-aqueous environmental merita. Therefore, it is conchrded'that there is no
potential for adverse ecological impacts to aquatic ecological receptors from the
discharge of groundwater to the Willamette River. No additional ecological risk
assessment-activities are warranted at this-site.

1.0 INTRODUCTION AND PURPOSE

I This report summarizes the results of the human health risk assessment (HHRA)
~nnd L6vd 1 Scoping cUid Modified Level 2 Screening ecological risk assessment

(LKA) performed at and in the vicinity or the Port of Portland (Port) Terminal 1

~Rart Crowser : ' Page 3
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t South (T1S Site) in Portland, Oregon. This report was prepared for the Port,
Task Number 730. The purpose of the HHRA is to

Devaluate currerrtrand^pTed'rcted^uture~site~condidons~and^to^assessnf these
conditions pose unacceptable risks to public health. The purpose of the Level 1
Scoping ERA is to provide a conservative, qualitative determination of whether
ecological receptors And/or fixpnsnrp parhwayi are prvtpnlinlly prpspnr af r>r jp

the locality of the site. The Modified Level 2 Screening ERA was conducted on
site groundwater data to determine whether constituents were present at levels
.of concern for aquatic ecological receptors. ~

I

I

t

The HHRA was conducted in accordance with the protocol for performing risk
-assessments-under-0regon-Adminrstrattve-Ru(es-(OAR)-340--1^2-084-and-the—
Department of Environmental QualityT(DEQ's)~Guidance foTConducl or
Deterministic Human Health Risk Assessments (DEQ, 2000). Additionally, the
scope of this risk assessment was further defined based on the Risk Assessment
Work Plan (Hart CrowsetyaOOV)r&EQ-Commer4ts-QR-the Risk Assessment-WeFk-
Plan (letter dated October 25, 2001), and Port of Portland's Response to Review
Comments (letter dated November 12, 2001). The Level 1 - Scoping ERA was
completed in accordance with the Guidance for Ecological Risk Assessment
(DEQ, 1998) and the Modified Level 2 Screening ERA was completed in
accordance with the methodology presented in the Risk Assessment Work Plan

-and-furtrrerdiscussed with DEQ in the Port of Portland's Response to Review

I
Comments Letter.

This report is organized as follows^-

1 • Section 2.0 - Site Location and History

• jeclion jj.u - Human H6alll> MSKAbSessment

• Section 4.0 - Level 1 Scoping Ecological Risk Assessment

• Section 5 0 - Limitations

• Section 6.0 - References

1
1
I

This section summarizes the available information on this site. A rnope-detailed-
-deseriptten-of-environmental-activities-and the-results-ofthe-remedial
investigation (Rl) conducted at this site are provided in the Terminal 1 South
Remedial Investigation Report (Volumes 1 and 2) prepared by Harm and

T
t

Associates (Hann and Associates, 2001 a).

nan Browser " : Page 4
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2.1 Site Location and Description-

2.1.1 Site Location

The TIS Site is located at 2WU NW hront Avenue along the Willamette River in

I

I

Portland, Oregon (Figure 1). The site consists of approximately 21 acres located
northwest of Interstate 405 (Fremont Bridge), northeast of NW Front Avenue,
southeast of Slip No. 2, and southwest-ef-the-Witiamette River (figtires-+-and-2)r-

Site does not include sediments adjacent to the Site.

2.1.2 Site Description

I Two primary structures, designated as Warehouse No. 2 and House No. 104,
are currently located at the T1S Site. Tristar Transload currently leases and
operates the open storage area southeast of Slip No. 2 and northwest of House

t No. 104 and portions of House No. 104. The remaining portions of the site are
unoccupied. Additionally, an extensive dock structure is present over
submerged lapel at Berths '104, 1Q5y and 106. ••

The topography at the Tt S Site is generally level at an elevation of
approximately 30 feet above mean sea level (msl). The site is generally paved

•

1
1

with asphalt or concrete with little or no vegetation or bare ground present

2.1.3 Site History

The site history presented here is summarized from information contained in a
Preliminary Assessment (PA) (Port of Portland, 2000) prepared for the T1 S Site.
In approximately 1884, upland areas in the viciniry of Terminal 1 extended 100
tO 200 fppf nnrthpa^f nf Front Av'Pnilf* Rl/ lOOft thr*\/ rwfronrlorJ ar»nrr-kvim±»tnf\T

200 to 400 feet northeast of NW Front Avenue. Since that time, various
portions of the T1 S Site have been filled and dredged Slip Nos. 1 and 2 were
created by dredging in approximately 1 91 4 and 1 923, respectively. Filling
activities at the site were generally completed in approximately 1 972 when Slip
No. 1 was filled.

1

1
•

1
1

Between 1913 and 1 936, the Commission of Public Docks purchased various
parcels of property in four primary phases. Three of these parcels now make up
fhp Marinp Tprminal 1 "smith r-nmnlov Tho f~nmmK«;inn rvf Pnhlii~ ri/-«^l/»

merged into the Port on January 1, 1971.

Prior to and during World War II, Terminal 1 and the adjacent industrial
neighborhood supported expanded activities on bshalf nf the war f ffort Ship

,. —iidjiciuwiei Pages
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I
t building and repair at the Willamette Iron and Steel facility formerly located at

Terminal 1 necessitated increased dock front dredging (for larger ship berths)—
-and~the'occasional'Use-ofTerminal-1-property fortemporary equipmentstorager

In 1946, the Commission of Public Docks (CPD) purchased the Eastern and

-Western Lumber Company property to the immediate north of Terminal 1
South. Willamette Iron & Steel Corporation, now adjacent to the CPD
terminal, changed ownership in the same year, becoming the Willamette Iron
and Steel Company.

I Historically, Terminal 1 has been used for the staging of lumber, logs, paper
^produets^teeFcontainervand-bagged-grain—Various-companies-have owned-

or leased portions of the Terminal I South Complex (see Rl Report; hahn and"
Associates, 2001 a). The T1S Site will be redeveloped for residential and
commercial purposes.

t

t

2.2 Site Geology and Hydrogeology

This section presents a summary oflhe site geology and~hydrqgeology.
Additional details of site geology and hydrogeology are presented in the Rl
Report (Hahn and Associates, 2001 a) and the Monitoring Well Installation and

Groundwator Sampling Report (Hahn-and-Asseeiates,-2QOU?);

I
2.2.1 Geology

The subsurface soils encountered during the investigations were

I
predominantly sands and silts with occasional gravel to the maximum depth
of investigation at 80 feet below ground surface (bgs). .

t
Based on historical documentation and investigatiensy-the-property-has been
extensively filled-in through time; fill material was encountered at all push-
probe locations from the surface to depths of 32 to 67 feet bgs.

±

Soils tliuoghtto be former Willamette River sediments were encountered at
the former Slip No. 1 (B-84) at a depth of approximately 67 feet bgs.

Soils encountered beneath NW Front Avenue were generally sillleTtlian
those encountered on the T1S Site, suggesting the soils in the right of way
are either alluvial in origin or from a different fill source than that of the site.

I

I
-2r2r2-Hydrogeology =

• Groundwater in the vicinity of the T1S Site generally occurs in three

T
principal hydrogeologic zones: (1) a shallow unconfined fill/alluvial deposit
(shallow water-bearing zone (WBZj); (2) generally confined Troutdale WBZ;

t
Hart Crowser rage
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1

and (3) the confined Columbia River Basalt WBZ.

Unconfined groundwater was encountered within the shallow WBZ (fill) at

an average depth of approximately 23 feet bgs.

Croundwater elevation measured in the seven monitoring wells installed at

I
T

the T1S Site on Septpmber 28 and October 30,-2001 inHirate a gpnpraf flnw

to the northeast towards the Willamette River with a decline or even reversal

of the gradient near the river (Hahn and Associates, 2001 b).

2.3 Previous Site Investigations

HrHtily^eoVHahn-and-Associates-completed-an Rl-at the-T-1S-Site (Hahn-and-

Associaies, 2001 a). R] activities completed anhis site consisted of the following

five phases:

t

I

_«—Eocused Environmental Site Assessment-completed by Maul Foster in 1998

(Maul Foster, 1998);

-Environmental-Baseline Investigation complGted-by-htahn-and-Asseeiates-if)-

-febmary and March, 2000 (Hahn and AssDciates'2001'a);

B-38 Area Characterization completed by Hahn and Associates in March

2000 {Hahn and Associates 2001 a);

I
Supplemental Site Characterization Activities completed by Hahn and
Associates in September 2000 (Hahn and Associates 2001 a); and

I
"Data Gap Investigation completed by Hahn and Associates during October

and November 2000 (Hahn and Associates 2001 a).

T
A total of 112 push-probe-borings were installed for the collection of soif-and-

groundwater samples during these site activities. The locations of these push-

probe borings are presented on Figure 2. Please refer to the Rl Report (Hahn

and Associates, 2001 a) for further discussion of these activities and results.

A groundwater investigation was conducted at the T1S Site by Hahn and

Associates in August, SeptembeT7aTid-October2001 (Hahn and Associates
2001 b). Site activities included installation, development, and sampling of seven
groundwater monitoring wells at the site. The locations of the groundwater

WP!|S are prosQnl^d "r> Figcirp ?, plp^p r*?fer to the RroundwaterI

I

T
¥

-sampling-report^for-furthet^diseussion-of-these-aetivities-and-results-(Hahn-and-
Associates, 2001 b).

Han dowser —' Page 7
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t 2.4 Beneficial Land and Water Use Surveys

_B.eneficiaUand-andlwater-us&xIeterminations-were^Gompleted-aUhe-T-tS-S}te-to-
identify current and reasonably likely future uses of land and water in the vicinity
of the Site. This information was presented in the Rl Report (Hahn and
Associates, 2001 a) and used to ensure that appropriate exposure scenarios ~
were selected for evaluation in the proposed RA.

2.4.1 Locality of the FacHtty

I The locality of the facility (LOF) is defined as "any point where a human or
ecological receptor contacts, or is reasonably likely to come into contact with.

I
facility related hazardous substances."

Chemicals have been detected in both soil and groundwater at various areas of
the site, but off-site migration of contamination is not evident based on the ~

t

t

existing data. Accordingly, the LOF is defined only as the T1S Site and the
adjacent area on Front Avenue in Area A (Figure 2}.

±

I

§ Historical Land Use. The approximate 21 -acre T1S Site has historically been

1

1

1 '

;

zoned as "IH" for Heavy Industrial. Surrounding adjacent properties are zoned
"IH" Heavy Industrial and "EX" Central Employment

Current and Reasonably Likely Future Land Use. 1 he current and reasonably
likely future land use in the LOF is well defined. The site is currently zoned as
Central Residential (RX) such that it can be redeveloped for an alternative use.
The RX Zoninp is COnsidprpH thp fomnrphpnilvp nlan ir\r fhf* r\ir\r\nr\\t Ri^orl nn

the RX zoning designation, it is expected (he site will be used for mixed-use
residential/commercial development in the future.

• 2.4.3 Groundwater Beneficial Use

A beneficial groundwater use evaluation was conducted for the Hoyt Street
-Property (RETEC, 1997) that adjoins the southeast corner of the TIS Site. Hahn
and Associates conducted an additional well inventory as part of the Rl and the
groundwater monitoring study to supplement the RETEC survey. Based on

-trends in groundwater use irt-the area-as well as-RETEC fate-and transport
-modelingrthe-oniy-identified-beneficial-use-for groundwaterirrthe±0FTs—
discharge to the Willamette River. No water wells were found to be in use
within one-half mile of the T1S Site. No surface water rights were identified

T
within one-half mile of the T1S Site.

Page 8
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f
2.5 Chemical Data Quality Review

-Prior-te-identjfying-eompounds^f-Potential-Goncern-(€0P€s)-for-the^T-1S-Sitera^
chemical data quality review was conducted on the available soil and water
analytical data collected as part of the Rl completed at this site (Hahn and •_
Associates, 2001 a and 2QQ1b). The following criteria were evaluatpd in the data
quality review process:

Holding times;

I

T

Method blanks;

-Surrogate recoveries;-

Laboratory control sample/laboratory control sample duplicate
(LCS/LCSD) recoveries;

t

-Matrix-spikc/matrix-spiko duplicate (MS/MSD)-recovcries; and-

Laboratory and field duplicate relative percent difference (RPD).

~The results of this data quality review are presented in Appendix F.~Only those
data of sufficient quality for use in the risk assessment were carried forward for
COPC screening and risk calculations. The data that did not meet data quality

I

objectives were rejected because quality assurance samples were not run
concurrently with site samples. The exclusion of this data had no effect on the
objectives of this risk assessment The data that were rejected based on data
quality concerns are discussed below: ~

I

t

• Diesel and Oil. Nine diesel/oil sample results from the Area A data set were
-• rejected. I lowever, only five oflliest: samples were from the depth profile

or u to l b reel ogs that was considered in the risk assessment. Fifty-three
diesel/oil samples were included in the Area A risk assessment data set
Eight diesel/oil sample results from the Area R dAta set were rejected (?rx in
surface soil-and two in-subsurface soil),-while 30 dicscl/oit samples were
included in the Area B risk assessment data set All diesel and oil sample
results from the Area B rejected samples were either low level or nondetect.

I
"• BTEX. Six BTEX sample results~from the Area A data set were rejected based

on data quality concerns. All of the BTEX results from the rejected samples
and from the samples that were not rejected were nondetect. In addition, all

1

t

-VOCsamples-collected at-Area^A-were

PAHs. Two PAH sample results from the Area A data set were rejected (one
-within the-0 to 15 feefcdepth profilc)r-whilc 41 PAH-samples were-included—
in lli«-ribk assessment data set.

Hjrt Crowser • Page 9
1519101 Jamiaiy 18,2002- =

POPT1S601122



t
PCBs. One PCB sample result from the Area A data set was rejected based

-on data quality-concerns (sample-B-38 collected-aHO feet bgs). The-PCB—
sample-results"forthis"sampfe~were nondetectT

2.6 Identification of Compounds of Potential Concern

1
IP

1
1
•

•

1m
I
1
I'

1

i

Chemical analyses on samples collected at theTIS Site have identified diese!
and oil as the fuel types present. However, due to the current lack of toxtcity
data for diesel or oil as a whole (each fuel type is a complex mixture of hundreds
of chemical compounds), these fuels were not quantitatively evaluated in the
HHRA. Instead, we focused on individual petroleum constituents within these
fu^l tvn^s for whirh annrnnriafp fnvirtfv rliti irp •wiil-ihlr-

Specific chemical constituents of these fuel types are possible compounds of
interest (COI). COIs are defined as compounds detected at the site, and COPCs
are those COIs that exceed the risk-based screening |PVR|<; ?»«; dî usspd Mow

and are carried forward in the HHRA. Based on investigations conducted at the
T1S Site, the COIs in soil and groundwater include the following groups of
compounds: Total Petroleum Hydrocarbons (TPH), polycyclic aromatic
hydrocarbons (PAHs), volatile organic compounds (VOCs), polychlorinated
biphenyls (PCBs), and metals.

f. , . f
Evaluation for COPCs. In accordance with DEQ human health risk assessment
guidance (DEQ, 2000), soil COIs were conservatively screened against EPA
Region 9 Residential Soil Preliminary Remediation Goals (PRGs), and
groundwater COIs werp conservatively screened against EPA Region 9 Tip

Water PRGs (EPA, 2000a). Because exposure to groundwater is limited to
inhalation of VOCs that have migrated from groundwater to indoor or outdoor
air, only VOCs detected in groundwater were evaluated as potential COPCs.

>
Additional steps, which are described in Section 2.3.2, (3)(a) through (e) of the
DEQ human health risk assessment guidance, were also performed to ensure
potential cumulative effects from multiple compounds or from an individual
compound detected in multiple media were accounted for.

As Dr^S^nted in thp Ri^lc A^P^mpnf Work Plnn fnr ttaic cita /Mirt f"Y/-nwca»'

2001), the site was divided into three separate Areas of Concern (AOC). The
AOCs are presented in Figure 2. COPCs were identified for each area and
separate risk calculations and risk estimates were conducted for each area

1
m

•

Tables 1 through 3 summarize the identification of COPCs in soil and
grounawatei lui Aieas A, b, and C, respectively. I he following C(Jr(_s were
identified in each area:

Hart Crowsef • Page 10
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Area A

• Soil: Diesel, oil7benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenz(a,h)anthracene, indeno(1,2,3<d)pyrene, arsenic, and lead. No soil

fp avai|ahlp fnr Hip<;g| and hp?vy oih how?vpr, sinc^ both analytes
were detccted-tn-seil they were-retaincd as CQPGsr-

Groundwater: Diesel and tetrachloroethene. Diesel was identified as a

I
1

: — luri. Because a tap-warerrKtris:nor-avaiiaDie; neavy OH 'was not —
detected in groundwater.

Area B

• Soil: Diesel, oil, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, and

t arsenic. Diesel and oil were identified as COPCs because soil PRGs are
not available.

Groundwater: Diesel. • Diesef was identified as a COPC because a tap water

I

PRC, K not available, H^avy nil was nnt Hptfrtgd in groundwater
Tetrachloroethene was not identified as a COPC for Area B since it was only
detected in Monitoring Well 1, which is located in Area A.

Area C

-• Soil: Arsentcr

I

t

Groundwater: None.

3,0 HUMAN HEALTH RISK ASSESSMENT

-This-section describes the scope, focus, asd-approach for-the-HHRA-for the sjter
~This risk assessment conforms to the protorol for performing risk assessments
under OAR 340-122-084 and DEQ's Guidance for Conduct of Deterministic
Human Health Risk Assessments (DEQ. 2000). Other guidance were used as

1

-appropriate and where-indicated.—The HHRA evaluates the probability-and-
magnrtude of adverse impacts on human health associated with actual or
potential exposure to site-related COPCs. This information was used to
determine what additional remedial actions are needed (if any) to mitigate any

I

T

predicted impacts. Deterministic human health risk assessments for both
existing and reasonably likely future exposure scenarios were performed.

"In accordance with EPA and DEQ guidance, the risk assessment consists of the
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15191-01 Januaiyl 0,2002 ; —

POPT1S601124



I
T
T
t
I
1
T

following four phases: Exposure Assessment, Toxicity Assessment, Risk
Characterization, and Uncertainty Analysis. In the exposure assessment
potentially exposed populations and potentially complete exposure pathways
(shown in the human health conceptual site model [CSM], Figure 3) were
identified based on current and future land use scenarios. Exposure point

-eengentrations (EPC) andfeasonable maximum exposure (RME) and central
tendency (CT) intake rates were calculated for each complete exposure pathway
based on the use of exposure factors that reflect site-specific conditions.

In the toxicity assessment, quantitative toxicity information was collected, and
appropriate toxicity values were determined for use in quantifying carcinogenic
-and-oon-carcinogenic risks associated with-exposure to site-related chemicals^
In the risk characterization phase, the results of the exposure assessment and
toxicity assessment were combined to estimate the potential cancer risks and

t
non cancer hazard quotients at the site. In the uncertainty section, the
uncertainty associated with the exposure assessment, toxicily assessment, and
risk characterization sections are discussed.

I

Exposure Assessment

The objectives of an exposure assessment are to:

• Identify potentially exposed populations;

• Identify potentially complete exposure pathways;

1

Measure or estimate the magnitude, duration, and frequency of exposure for
each receptor (or receptor group).

3.1.2 Final Conceptual Site Model ~

The final conceptual site model (CSM) is based on an evaluation of existing data
and the current and reasonably likely future conditions at the site (Figure 3).

I

This model provides the framework for assessing potential exposure pathways to
be considered in the risk assessments.

To be considered complete, an exposure pathway must have: (1) an identified
source of COPCs; (2} a release/transport mechanism from the source; and (3) a

-rcccptof-to which contact can occur. At this site, likely or potential sources
TsrmaeWn^

oil/drum/chemical storage, railroad spur, and miscellaneous spills and leaks.

T
F

Potentially Exposed Populations. A beneficial land-and-water use-survey has
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been completed for the site and is discussed in Section 2.4 (Hahn and

-Assoeia4es,-2001). Based on the €entrat Residential (RX) zoning-design ation,-rt—

nrexperted-thatthe îte"wiirbe~us^o'~forrnixed-use residential/commercial
development in the future. The only identified beneficial use for groundvvater in
the locality of the facility is discharge to the Willamette River.

Therefore, the final CSM assumes the future area land use will be a mix of

residential and commercial and that groundwater beneath the site is not and

likely will not be used for drinking water. Figure 3 presents the final CSM for this

I

T

site. The red boxes on the figure indicate potentially complete pathways to the
indicated receptor. In addition to residential and commercial receptors, the

-HHR7Arwill-also-evaluate~atility/excavatiDTrworkers~a5~potentially exposed
populations. Utility/excavation workers will Be identified as excavation workers
in the remainder of the HHRA.

1

-Potentia4ly^omplete-̂ posw -̂Rmries -̂&(poswe-pathways for quantitative
analysis were selected based on the final CSM developed for this site. Based on

available information, the exposure pathways evaluated in this HHRA are:

Incidental ingestion of soil (all receptors);

Dermal contact with soil (all receptors);

Inhalation of fugitive dust from surface soil (residents and commercial workers);

Inhalation of fugitive dust from total soil (0 to 15 feet below ground surface,
excavation workers); and

I

t

Inhalation of VOCs from groundwater (all receptors; indoor for residents and
commercial workers; outdoor air only for excavation workers) NO

-weteOdentified as soil COPCs (see Tables 1-through 3). Qutdoor air-was not-

evaluated for residents and commercial workers since the risks and hazards

associated with indoor air, which are higher than those associated with
outdoor airf were acceptable.

Direct contact with groundwater is not considered a potential exposure pathway

-forexcavalion-workers, as the average depth of the shallow WBZwas reported

T6~be 23 feetfbgs {Hahn and Associates, 2001 a). For this HHRA, residents and

commercial workers are assumed to be exposed to soil down to a depth of 3 feet
below ground surfarp (h )̂ anf^ <?xravation workers are assumed to be exposed

-te-soils-down-to-a-deptrhof-1-5-feet^gS;

1

I

T
Areas of Concern. The PIS Site is being redeveloped for residential and
commercial purposes. The site will be developed into thr^e areas (A, p, and C)

Hart Crowser
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t
which were evaluated as separate areas of concern (AOCs). Separate COPCs

-were4dontificd and-scparate risk catenations conducted for eaeh-AOC. The Rl
~identJfied-six"generai~are"as/locatioTTS f̂TDlhmpacte"d"With petroleum ~~
hydrocarbons. Area A includes the B-20 Area, B-38 Area, and B-102 Area. Area
B includes the B-5 Area, B-29 Area, and B-37 (Dry Well) Area. Area C does not

Jndude any areas/locations of soil iropactedwitb-petroleum
AOCs for this site are presented on Figure 2.

3.1.2 Development of Exposure Point Concentrations

I Exposure point concentrations (EPCs) represent die chemical concentrations in
-the-soiLanigroundwater-that-the-receptor-will-potentially-GontaGt-dufing-the—
exposure period. The EPC-s-for the site's CQPCs-were derived from either data
obtained from sampling or from a combination of sample data and fate and
transport modeling. For example, air EPCs were modeled from groundwater EPCs
for volatile constituents'. Groundwater data from monitoring wpll samples
collected in September and October 2001 were used to represent current and
future groundwater conditions.

w

1
1
•

The residential and commercial worker scenarios were evaluated based on
exposure to surface soil (0 to 3 feet bgs), while the excavation worker

bgs). No VOCs were Identified as soil COPCs, therefore, soil from 1 S feet
bgs down to groundwater was not considered in the volatilization to indoor
and outdoor air pathways.

In accordance with EPA guidance (EPA, 1989) for chemicals detected at one
sampling location but not at others, a proxy concentration equal to half the
sample quantification limit (SQL) were used to represent the concentration of

• the chemical of concern in a sample where it is not detected.

-The 90 percent-upper confidence limit (UCL) on liie~arillimetic mean

I

concentration ot COPCs in each environmental medium of concern were used
to evaluate the reasonable maximum exposure (RME) scenario, while the
arithmetic rne?n wep? used to evaluate tho central tendency (CT) exposure

-scenario (EPA, 1989).—The RME scenafio-is-tntended to be a conservatiy
estimate of potential exposure, while the CT exposure scenario is intended to be
a more realistic exposure scenario. Using both the RME and CT allows for a

I

T

range of potential risk and hazard estimates. The 90 percent UCL is calculated
based on EPA (1992) guidance. The manner of calculating the 90 percent UCL
were as follows:

As a first step, the underlying distribution of the data was evaluated using the

H a n Crowser ' ~ ~ ~ Kage 1 4
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Shapiro and Wilk W-Test (Gilbert, 1987) to determine if the data are normal
or lognormal. If the normal-artd lognormal distributions are indicated, the-90-
percent UCL were calculated appropriately.

If the normality test rejects both normal and lognormal distributions at a
significance level of 95 percent, the test was rerun by. adjusting the W-Test

I

T

quantile downward by 0.1 from the original quantile (providing a greater
tolerance for accepting a distribution). If the data set conforms to a normal

-e l̂ognormal distribution with the greater-tolerance, the distribution-was
reported as weak logrrormal (or weak n o r m a l ) l :

» If the normal and lognormal distributions are rejected with the greater
tolerance/the data were assumedlo~ftt~a~lognormal"distribution for calculation"
of the 90 percent UCL (assumed lognormal distribution; EPA, 1992).

In cases where the 90 percent UCL or the calculated mean concentration

t
exceed the maximum detected value (which can occur in data sets with a
large variance), the maximum detected value were used to define the upper
limit of this range.

I

I

EPCs for this HHRA are presented in Table 4. All of the EPCs presented in
Table 4 were calculated using the methodology presented above, with the
following exceptions:

Area A: Total Soil (0 to 15 feet bgs). The 90 percent UCL for
benzo(a)anthracene of 035 mg/kg is less than the arithmetic mean of 0.37

I

1

f

mg/kg. This is primarily due to the elevated detection of 9.35 ing/kg, whirh was
detected in the soil sample B-68. The RME concentration for
benzo(a)anthracene was, therefore, set at 0.37 mg/kg.

Area B: Total Soil (0 to 15 feet bgs). The 90 percent UCLs and arithmelic means
for the cPAHs were significantly affected by the elevated SQL of 67 mg/kg in soil
sample B-63. Since one-half of 67 mg/kg is ever 10 times grcater-tharrthe

-maximum detected concentrations of the five cPAHs, the cPAM results for soil"
sample B-63 were not included in the statistical evaluation for this data set

However, subsurface soil samples collected adjacent to sample B-63 (e.g.,
-Samples B-66 and B-67) had detected-concentrations-of cPAHs that were-
included in the calculations of EPCs. Therefore, this area was represented in the
calculated risk estimates and the exclusion of cPAH SQLs from Sample B-63 had
no impact on HHRA objectives.

i
i

The inhalation of particulates and VOCs pathways were evaluated using the
fate ai id-transport models presented in DEQVrisk assessmenfgiiidance

~(DFQ, 2000) and ris¥based decision-making guidance (DEQ, 1999). "
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3.1.3 Exposure Factors

f

To quantkate^intake estimates-for-site-related-ehemiedsT-EPGs-are-eombined-
with variables that describe the exposed population (e.g., contact rate, exposure
frequency and duration, body weight). Exposure factors were selected using
standard default exposure factors presented in Guidance for Conduct of

I

I

Deterministic Human Health Risk Assessments (DEQ, 2000). Industrial exposure
assumptions were used to evaluate the commercial scenario.

The following paragraphs describe the exposure pathways proposed for
evaluation in this HHRA.

I
-Incidental SoiMngeslion. incidental ingestfun uf soil is often a primary route of
exposure to particulate-bound chemicals. Individuals have been observed to
ingest small amounts of soil as a result of hand-to-mouth behavioral patterns that

t

t

nryiy follow soil rnntart activities. RME anH CT facers applicable to this
pathway for the identified human receptors are summarized in Table 5.

Dermal Soil Contact and Absorption. In addition to leading to incidental soil

1

ingestion, soil contact can also result in absorption of some chemicals directly
through the skin. RME and CT exposure factors for the dermal contact pathways

-aFe-s«mmafizcd in Tabie-6. Dermaf-absorption rates-have not been wdl defined
in the available literature. Current RME and d dermal absorption factors were
selected from DEQ Human Health Risk Assessment Guidance (DEQ, 2000).

I

t

i

-Afc-Inhalation. Exposure to-chemicals present.in soil and-grouBdwatef-may-also-
result from inhalation of vapors and/or fugitive dust generated at the site. RME
and CT factors applicable to this pathway are summarized in Tables 7 and 8.

3.2 Toxlclty Assessment

The objectives of the-texicity assessment are to evaluate the inherent toxicity efc-
the compounds under investigation and tu identify and select toxicological
measures for use in evaluating the significance of the exposure. These
toxicological measures or criteria were used in conjunction with intake rates for

I

chemicals of concern in the risk characteri/atinn process nf the human
risk assessment.

Standard human health risk assessment toxicity databases were used to derive

I

T

health-based toxicity criteria. The hierarchy of sources for toxicity criteria for use
in this risk assessment will follow as presented in OAR 340-122-084. • The

-hierarchy of toxicity-critei ia is as follows:

HartCrowser Page Ib
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(1 ) EPA's Integrated Risk Information System (IRIS, EPA 2000b);

(2) EPA's Health Effects Assessment Summary Table (HEASTr EPA 1997):

(3) EPA-NCEA Superfund Health Risk Technical Support Center;

| (4) Other U.S. EPA documents or databases;

•

1

1

w

1

1

'

.

| " .

I

1

1
• Hart Crowser

(5) ATSDR minimal risk levels (MRLs); and

(6) Other professionally peer-reviewed documents as needed and as approved
by DEQ.

3.2.1 Types of Toxicity Values for Quantifying Risks

Toxicity and risk assessments vary for different chemicals depending upon

whether non-carcinogenic or carcinogenic responses (i.e., endpoints) are used to
assess potential risks. These criteria, in turn, are based on the endpoints observed

from laboratory or epidemiological studies with the chemicals. Some chemicals of

concern may result in both nonorcinogenic and carcinogenic effects, although in

many cases the~EPA has published toxicity criteria for only the most sensitive type

of toxic effect supporting the most restrictive toxicological criteria, fhe toxicity

criteria used in this HHRA are presented in Table 9.

nonorcinogenic toxicity of a specific chemical. Reference doses are
established at levels associated with no adverse effect— the "no observed adverse

. effect level" (NOAEL). In general, the RfD is an estimate (with uncertainty
spanning perhaps an order of magnitude) of a daily exposure to the human

population (including sensitive subgroups) that is likely to be without an

appreciable nsk of deleterious effects during a hfeume.

RfDs are developed from an analysis of the available toxicological literature from

which a critical study is selected The selection of a critical study is made by
professional judgment and considers factors such as the quality of the study, the

relevance of the study to human exposures, and other factors. Good quality

human toxicological data are preferred to animal studies. If human data are not
available, the study on the most sensitive species is selected as the critical study. •

Similarly, the toxic effect manifested at the lowest exposure level is (generally)
selected as the critical effect.

Cancer Slope Factors (SFs). The toxicity of potential human carcinogens is evaluated

differently. It is assumed for carcinogens that no threshold concentrations exist

below wfiicrvadverse effects may not occur. Probabilistic methods based on

chemical-specrfic dose-response curves are used to establish slope factors, which are
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then used to quantify potential risks from exposure to carcinogens.

1

~Do~se-respo7Tse carves are generatedln laboratory studies using High chemical
concentrations. The dose-response curve is fitted to a linearized multistage
model that extrapolates the slope of the curve from high expprimfintal

^oncentrations-to-low-concentrations at which-pcoplc are typically exposed^
The final slope factor (SF) is based on the 95 percent UCL of the extrapolated
slope of the dose-response curve. Because of the non-threshold assumption and
the UCL statistical procedure, the use of published slope factors provides a

I

T

conservative upper-bound estimate of potential risks associated with exposure.

of Oral-Toxicity^Valuesrfor Evaluating
Dermal fcxposure

Oral toxicity values are expressed as administered doses. When evaluating

t

dermal exposure tQ rnntaminants from «;nil anj water, it is necessary to adjust

the oral toxicity value (which is based on an administered dose) to one based on
an absorbed dose using a chemical's oral absorption efficiency. However,
according to EPA guidance (2000a), the only chemical for which an adjustment
is recommended at this time is cadmium. Adjustment is not recommended for
other chemicals because a scientifically defensible database does not exist for

•

1
1

*

I

1
1

•

nidiMiig me rtujusuueni. mereiuit:, MI UMI 1 11 IKA, oecause caui i nun i is nui a LUI

at this site, no adjustments of oral toxicity factors to evaluate dermal exposure
were done.

3.2,3 Toxlcltv Assessment for Lead

Lead is a unique chemical in its pharmacokinetic and toxicological properties.
Although classified as both a potential carcinogen (Ete weight ot evidence) and a
non-carcinogen, lead is most often assessed as a non-carcinogen only, since
these effects manifest themselves at doses lower than those for carcinogenicity.
HoWPVPT in fOnfra^f to thp a^tlimnfinn of fhp pvicf^nr-F* of i fhrn^Knlrl fnr nr»i"L

carcinogenic lespunses, there does not appear to be a threshold below which
lead does not exert a response.

Currently, the EPA provides neither a reference dose for evaluating the non-
carcinogenic effects (unrelated to cancer) nor a slope factor for evaluating the
carcinogenic effects for lead. EPA has developed an exposure mode! for lead
that considers both its biokinetics and toxicological properties. This model— the
"Integrated Exposure Uptake and Biokinetic" (IEUBK) model-integrates the-
intake of lead from multiple sources, including soil, food, and water ingestion,
inhalation, and, when appropriate, mateinal contributions. Intakes are assessed
for children from ages 0 (birth) to seven, fhe model does not assess lead

• narc Browser
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intakes for older children or adults. Childhood exposure to lead is the focus of
-this model beeause-this-reeeptor group is recognized as ihgrnosfsensitiveto—
the'non-carcinugenlc effects of inorganic lead Therefore, to evaluateleacT
exposures at the T1S Site, we will use other criteria as described below.

I

-Soil exposures at-the-site-are-limited to residents and commercial workers
contacting soil at the ground surface or excavation workers contacting soil
during trenching or excavation activities. We screened the soil lead
concentrations against the EPA Region 9 residential soil PRG for lead (400

I
mg/kg) to evaluate residential exposure and the adult soil screening level for
lead (750 mg/kg) to evaluate commercial and excavation exposures.

T
t
t

~Lead~has beefTdetected in groundwater at the site. However, as lead is not
volatile and no direct contact exposure pathways have been identified to human
receptQ.rs,JeadJn groundwater wilLoot-be-further-evaluated in the HHRA.

3.2.4 Toxicity Assessment for Total Petroleum Hydrocarbons (TPH)

Determining appropriate toxicity values tor TPH (a class of compounds

I

I

identified as a COI at this site) is difficult because of the characteristics of TPH.
TPH are a complex mixture of hundreds or more individual alkanes,

-cycloalkaftevalkenevaromatics, and other petfeteum-substanees -̂Fof-thts
III IRA, the-human health risks associated witrrTPH~weTe~sviiluated using an
indicator approach. The indicators refer to single compounds within TPH

known or believed to be carcinogenic and non-carcinogenic and which are

I
evaluated individually. The indicator compounds that were quantitatively
evaluated in this HHRA are:

'« Volatiles (BTEX): benzene, toluene, ethylbenzene, and xylene; and

I

t

• Potynuclear Aromatic Hydrocarbons (PAHs): anthracene, acenaphthene,
benzo(a)pyrene, pyrene, naphthalene, chrysene, ideno(1,2,3-cd)pyrene.
benzo(k)flouranthene, flourene, naphthalene, hfn7n(h)flnuranthene,
benzo(a)anthracene, and dibenzo(a,h)anthracene.

Risk-Characterization

1
I

I
I

Risk characterization is the process of comparing the chemical intake by a
receptor to the toxicity of the rhemiral Thk rnpiparison is expressed either as a

-hazard index-(non-€areinogens)H3r-an-exeesslifetimfrTisk~ofcancer(carcinogens)r
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3.3.1 Methods Used to Quantify Risks and Hazards

i
As~discussedJn-Section^3.2,-non<ardnogenicGhemicaNeffeGts^are
quantitatively evaluated using a RfD, while carcinogenic chemical effects are
evaluated using a 5F.

•

Non-Carcinogenic Effects. For the residential exposure pathway, the non-
carcinogenic intakes are based on child exposures, which are more conservative
than potential adult exposures. The dally intake of each compound resulting
from site exposure is divided by the available RfD value for the compound to
compute a hazard quotient (HQ), as follows:I

T
•

-HQ = CPI/RfD

where:

GDI = Chronic daily intake; the estimated exposure level over a given time
period in mg/kg-day.

I
RfD = Reference Dose; the exposure level that is likely to be without

deleterious effects during a given time increment in mg/kg-day.
Qnly-chronic RfDs were used for this risk-assessmenfc

•
Carcinogenic Effects. For the residential exposure pathway, the carcinogenic
intakes are based on combined adult and child exposures, which are more

•

.conservative than child or adult exposures calculated separately. An estimated-
excess lifetime cancer risk is calculated using:

t
Risk = CDTxSF

t
where:

I

~CDI = Chronic daily intake; the estimaledlffetime exposure level In
mg/kg-day.

1

I

T

s Slope FactofHbe-upper-bound estimate of the probability of a
cancer response per unit of intake of a chemical over a lifetime,
expressed a s ( m g / k g - d a y ) ' ' . '

Cumulative Hazard and Risk Estimates. For simultaneous exposure to multiple
chemicals with similar toxic effects or target organ, a Hazard Index (HI) is

calculated-ssrthe sum of chemical-specific HQs. A toxic effect is considered
possible if a HI or HQ.exceeds 1 (OAR 340-122-115).
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For simultaneous-exposure to multiple-chemicals, individual risk estimates are-
summed to provide pathway, media, and receptonotal risk estimates.
Combining potential cancer risks as a result of exposure to multiple chemicals
through multiple exposure pathways assumes the following:

Exposure to all COPCs will result in the same effect (cancer); and

-Each COPC exerts its-effect independently (i.e., there is ne-synergism-

onmtagonlsm).

OAR 340-122-115 considers 1 x 10'6 and 1 x 10's to be acceptable risk levels forI

I

t

-individual and multiple-carcinogens, respectively.

3.3.2 Risks and Hazards Associated with Current and Future
Site Conditions

Risk and hazard estimates for each area are discussed in Sections 3.3.2.1
-through 3.3.2.3. As discussed-previously, the residential, commercial-workerr
and excavation worker exposure scenarios are evaluated'for each area. Risk
and hazard estimate calculations for each area, exposure pathway, and receptor
arp presented in Appendix B (Tables FM through B-9). Table 10 presents the

1

I

T

totals as-a-sum of risks and hazards-associated with each individual-exposure
pathway, while Table 11 presents the RME carcinogenic risk estimates as a sum
of risks associates with each COPC.

3.5.2.1 Area A Risk and Hazard Estimates

The exposure pathways that were quantitatively evaluated at Area A are soil"
ingestion, dermal contact with soil, inhalation of volatiles from groundwater, and
inhalation of fugitive dust.

"Resident. The cumulative'RME and CT excess lifetime cancerrisks for the
residential receptor are estimated to be 2 x 10"4 and 2 x 10G, respectively. The
RME risk estimate is greater than the OAR 34CM22 acceptable level of 1 x IP'3

1

for cumulative carcinogenic risk, whilg'the CT risk p^tirnat'? is lpss than th6 PFQ
acceptable risk level. The primary exposure pathways (RME evaluation) are soil
ingestion (risk = 8 x 10'5) and dermal contact with soil (risk = 8 x 10"s). COPCs
that exceed the DEQ acceptable risk level of 1 x 10"" for individual carcinogens

I

I

are benzo(a)pyrene (risk = 9 x TO"5), arsenic (risk = 5 x 10"s), benzo(a)anthracene
(risk= 1 x 10~5), dibenz(a/h)anthracene (risk = 8 x 10'6), benzo(b)fluoranthene

-frisk-=-7 x 10*), and indeno(-lr2,3-<:d)pyrene (risk = 4 x

HartCrowser Page i \
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The cumulative RME and CT His for the residential receptor are estimated to be
-Hhand 0.01, respectively. The RME HI is equal-to, while the CT HI is less than,
~th~e~DEQ acceptar3!e~Rrof"1T07"

-Commercial Worker. The ciirhulativ&-RM£-and CT excess lifetime cancer risks
-fer-the commercial worker are estimated to-be-l-x-̂ fl'̂ -and G x 10'7, respectively.
The RME risk estimate is equal to, while the CT risk estimate is less than, the
DEQ acceptable level of 1 x 10"s for cumulative carcinogenic risk. The primary
exposure pathways (RME evaluation) are soil ingestion (risk = 1 x 1Q5) and

I

1

dermal contact with soil (risk = 3 x 10*). Individual COPCs that exceed the DEQ
acceptable risk level of 1 x TO"6 for individual carcinogens are benzo(a)pyrene

The cumulative RME and CT His for the residential receptor are estimated to be
-0.03 and.O.OQ6, respectively. The RME and CT HI arc less than-the-BEQ
acceptable HI of 1.0. •

Excavation Worker. The cumulative RME and CT excess lifetime cancer risks for
the excavation worker are psrimatpH to HP 5 y f (V8 and 3 x TO'9, respectively.

The RME and CT risk estimates are less than the DEQ acceptable risk level for
multiple carcinogens. The cumulative RME and CT His for the residential
receptor aT^estimated to be 4 x 10J and 5 x 10"*, respectively. Both of which"

I
are well below the acceptable HI of 1.0.

Risk and Hazard Estimates

I

t

The exposure pathways that were quantitatively evaluated at Area B are soil
ingestion. dermal contact with soil, and inhalation of fugitjw HiKf. Nn VQCs

-ware detected in-Area-B-soil or groundwater^-

Resident. The cumulative RME and CT excess lifetime cancer risks for the
residential receptor are estimated to be 3 x 105 and 5x IP7, respectively. The
RME risk estimate is greater than, while the CT risk estimate is less than, the
acceptable risk level of 1 x 10"s for cumulative carcinogenic risk, while the CT

-risk estimate is less than the DEQ acceptable risk-level. The primary exposure

I

I

pathways (KME evaluation) are soil ingestion (risk = 2 x 10'5) and dermal
contact with soil (risk =• 1 x 10'5). COPCs that exceed the DEQ acceptable risk
level of 1 x IP6 for individual carcinogens are benzo(a)pyrene (risk = 9 x 10*)

-and-arsenic-(risk=~2

The cumulative RME and CT His for the residential receptor are estimated to be

T
0.4 and 0.01, respectively. Both of whirh are lg« tn^n the DEQ acceptable HI
of 1.0.
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¥
-Commercial Worker. The-eumulative RME arid-6T-excess lifetime cancer risks—

fortheTcommercial'warker^re'estim'atedr^be întJ^and îrlO'7, resp'ectivelyT
The RME and CT risk estimates are both less than the DEQ acceptable level of 1

x 10s for cumulative carcinogenic risk. Arsenic (risk = 2 x 1CT6) is the only

I

-individual COPC that exceeds-the DEQ acceptable-risk-levelof 1x10* for

individual carcinogens. The cumulative RME and CT His for the residential

receptor are estimated to be 0.01 and 0.006, respectively. The RME and CT HI
are less than the PEQ acceptable HI of 1.0.

I

¥
Excavation Worker. The cumulative RME and CT excess lifetime cancer risks for

-the-excavation worker are~estimated~to"be"1~x'TO'7~and~4~x~TO"97re?p^ctive}y: "~
l he KMb and (_ I risk estimates are less than the DEQ acceptable risk level for

multiple carcinogens. The cumulative RME and CT His for the residential
receptor are estimated tn he 3 * m3 and 4 x 10"*, respectively. Both of which

¥

are well below the acceptable

3.3.2.3 Area C Risk and Hazard Estimates

The exposure pathways that were quantitatively evaluated at Area C are soil
ingestion, dermal contact with soil, and inhalation of fugitive dust. No VOCs

""Were detected in Area C soil or groundwater. Arsenic js the only COPC tor
•Area C.

I

I

The cumulative-KME and CT excess-lifetime cancer risks for aH-reeepters-

-{residentrcommercial worker, arid-excavation worker) are~less~than tho
acceptable risk level of 1 x 10"5 for cumulative carcinogenic risk, with the

exception of the RME residential scenario (risk = 2 x 10'5). Arsenic has individual

¥

cancer risk estimate* of 2 x 1 fvs and 7. x 10"6 for the RME residential and

commercial worker scenarios, respectively. All individual and cumulative hazard

estimates are less than the DEQ acceptable HI of 1.0.

1

3.3.2.4 Lead Risk Evaluation

-bead-was only identified-as-a-COPC in Area A. Therefore, the discussion irrthis~
section only concerns Area A.

Resident. The RME and CT lead EPCs in surface soil (0 to 3 feet bgs) are fi,19Q¥
I

-mg/kg-and-540-mg/kg,-Fespectively.-Bothof-these-€oneentrationsexeeed-the—
EPA Region 9 residential soil PRG of 400 mg/kg, indicating that there is a

potential for adverse health effects from exposure to lead in surface soil at Area

¥
¥

A. The RME and CT lead EPCs in surface soil are driven by the maximum

detected lead concentration of 6,190 mg/kg, which was detected in sample B-
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68. If sample B-68 was removed from the Area A surface soil data set, the RME
~and"CT EPCs~for the remaining data would be 192~rrvg/kg~(l5ased on the
maximum detected concentration) and~3~0 mg/kg, respectively.

-Commercial Worker. The RME tead E&CJn-surface-soU-atArea-A-(6,15Q-mg/kg)-
exceeds, while-thc CT EPC is less than, the EPA Regton-9-indusirial soil PRG of
750 mg/kg. As discussed above, if the maximum detected concentrations were
removed from the data set, the RME and CT lead EPCs would be acceptable for
the commercial worker.

I

T
Excavation Worker. The RME and CT lead EPCs in total soil (0 to 15 feet bgs)

"are~5;0001n^k"gancI~43D~rngi/kg/ respectivelyTTrie'RME lead EPC exceeds;

1

while the CT EPC is less than, the EPA Region 9 industrial soil PRG of 750
mg/kg. The RME and CT lead EPCs in total soil are also driven by the maximum

-detected lead concentration-of-S^ 90 mg/kg that was detected in sample B 68.
If sample B-68 were removed from the Area A total soil data set, the remaining
maximum detected concentration would be 807 mg/kg, which just slightly
exceeds the industrial soil lead PRG.

3.4 Uncertainty Analysis

-(Hs-important to fully specify the asbumptioTTS-and-uncertainties-inrrerertt in the
risk assessment to place the risk estimates fn proper perspective. For this risk
assessment the general sources of uncertainty that arc addressed include:I

I
Data collection-and-evaltfationr

Exposure assessment;

1
Toxicity assessment; and

• Risk characterization.

3.4.1 Data Collection and^Svaluation

The identification of the types and numbers of environmental samples, sampling
procedures, and sample analysis each contain components that contribute to

1
I

t

uncertainties in this risk assessment. For example, it is generally not practical to
sample all locations and media at a site. Decisions were made to select a subset

-of the potential sampling locations and-media-based-upon the
presence of~lrTe~chemicaL These decisions were made~wTtffthe use ofTfistorical
and background information of the site and the potential contaminants'
chemical and physical properties. Exposure doses for the site that am haspH nn
non-random, or-hot-spo^-samples may be overestimated,
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3.4.2 Exposure Assessment

i

-The-exposure-estimation-methods-are-subject to-varying-degrees-of uncertainty-
The degree of uncertainty generally depends on the amount of site-specific data
available. The following sources of uncertainty have been identified.

Exposure Scenario Identification. This HHRA assumes that receptors are limited
to residents, commercial workers, and excavation workers. If this assumption is
incorrect, future risks and hazards could be under- or overestimated.

I
Exposure Parameters and Assumptions. The standard and site-specific
exposure assumptions may or may not be representative of the actual exposure
conditions and coutd under- or overestimate future risks and hazards.

I

t

Calculation of Exposure Point Concentrations. The 90 percent UCL on the
arithmetic mean, or the maximum detected concentration, whichever is Inwpr,

was used as the exposure point concentration (EPC) in this HHRA. Prior to-the-
calculation of the 90 percent UCL, each data set was evaluated to determine
whether the data were distributed normally or lognormally. As discussed
previously, if a data set was found to be neither normal nor logn'ormal, the data
set was evaluated as a lognormal data set. A lognormal distribution is common
among environmental data sets. The maximum detected COPC concentrations,
especially at Area A, has a significaTTreffecron~trre~EPCs used in this HHRA.

1
Area A. Carcinogenic PAHs, arsenic and lead were identified as
compounds of concern (COCs) in surface soil, while only lead was identified
as a subsurface CQC. The surface soil exposure concentrations for cPAHs,

I
arsenic, and lead are driven by the maximum detected concentration of
each COPC, which was detected in soil sample B-68 (B-94 for
dibeii/(a,h)aiilliidcene). The second highest cPAH detections were found in

t soil sample B-94 (detected between 1 and~2 mg/kg). The remaining cPAH
detections are less than 0.5 mg/kg, which are consistent with ambient levels

_aLcEAHsJn_urban_areas.

I

I

Arsenic was detected at a concentration of 12.9 mg/kg in sample B-68 and
at a concentration of 7.53 mg/kg in sample B-97. All other arsenic
detections were less than the Terminal 1 arsenic background level of 5.3—
mg/kg (Hahn and Associates, 2UU1 a). Additionally, if the arsenic
concentration of 12.9 mg/kg were removed from the Area A surface soil

-data-set, the resulting-arithmeu'c-meaiLc^ncentralJonjolthe-ceniaining-data-
-would-be-2r2-mg/kg-

As discussed previously, the maximum detected lead concentration in
-surface-soil-at-Area A was 6,190 mg/kg. The second highesHead detection
was 192 mg/kg, which is below the residential and industrial (or commercial)
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soil screening levels. Lead is the only COPC identified in the HHRA as a
*;i ih*»Hrfar'P romnnnnH c\i rvinrf^rn (\ p Hptfvtr'H it lr»vr»l«i ihnvf* FIFO

acceptable levels}.

• Area B. Benzo(a)pyrene and arsenic were identified as COCs in surface soil.
No subsurface COCs Were identified at Area B. The maximum detected
concentration of benro(a)pyrene and the other three cPAHs evaluated are
less than 0.2 mg/kg. These levels are consistent with ambient levels of
fPAHs in urban arpa*;

Arsenic was detected at a maximum concentration of 3.1 mg/kg in surface
soil, which is less than the Terminal 1 arsenic background level of 5.3 mg/kg
(Hahn diiu Associates, 2001 a).

• Area C. Arsenic was identified as a COC in surface soil. No subsurface
COCs were identified at AOC C. Arsenic was detected at a maximum
concentration of 2.9 mg/kg in surface soil, which is less than the Terminal 1
arsenic background level of 5.3 mg/kg {HAI, 2001 a).

Assumption of Steady-State Conditions. The inherent, assumption is that future
CUPC concentrations are the same as current concentrations. In general, this
assumption overestimates COPC concentrations and resulting exposure intakes.

Chemical Characterization. The sampling strategy used in collecting the soil
samples that were used in this HHRA was purposive rather than random.
Because the potential current and future receptors are assumed to visit the

concentrations used likely overestimate potential risks and hazards.

Modeling Procedures. DEQ's Risk-based Decision Making guidance was used
to estimate the volatilization from groundwater to indoor and outdoor air. I he
assumptions used in these models introduce uncertainty to the degree that they
do not reflect actual conditions. There is significant uncertainty associated with

dseu un suil and groundwater concentrations. Areas or uncertainty Include,
but are not limited to:

• COPC Concentration: The model assumes the COPC concentrations are
homogeneous over the entire area being evaluated. Since some COPC
concentrations are based on the maximum detected concentration, this is a
conservative assumption that is likely to significantly overestimate the

I
amount of contamination present.

Building Parameters; The model uses various building parameters as a basis

T
for the indoor air concentration*; snrh as building volume to area ratio
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I
(essentially the height of the building), building air exchange rate (the
amount of times the air in the building is replace per second), the foundation

1

1

cracfnhickness, and'the foundation crack'fractidn (thaTis, the fraction of the
building floor that contains cracks). Many of these assumptions have a linear
effect on the model output (that is, if the air exchange rate is doubled, the

-indeor-air concentration would drop in half). The model also assumes there
is no vapor barrier under the foundation and that the building is not under
positive pressure. Default building parameters were used in this HHRA.

I
COPOSpecific ParametersrThe-rnodel uses varioreThernleatparameters
such as diffusion coefficients, Log Kx or Log Kj, Henry's Law Constant,
vapor pressure, and solubility. These values can vary considerable in the

-lUefatute^Defaultchemical parameters included in the RBDM model wete-
used. These COPC-specific parameters can have a significant effect on the
model results and, therefore, the degree that the parameters used represent

t
actual conditions at the site may lead to an overestimation or

t

underestimation of actual air concentrations.

3.4.3 Toxicity Assessment -

Whether verified by consensus among EPA scientists or not, uncertainty is
present in the derivation of toxicity factors, and several assumptions are

I

The factors used in the dsrivafinn of tnxirity factors that add

uncertainty to the results are presented below.

Extrapolation from Animal Studies. Extrapolating human health risks Irom

I

t

animal studies is complicated by physiological and pharmacokmetic
differences. Similar toxic effects are not always observed in all species or at
similar relative concentrations (when corrected for body weight). These
extrapolations may overestimate or underestimate the actual chemical
toxicity to humans.

High-Dose to Low-Uose Extrapolations, loxicity values are generally based
on laboratory studies using high chemical exposures. Dose-response trends
observed at high doses are generally assumed to be linear at low doses.

-Beeauso dose-response relationships at low doses are largely-un
assuming a linear relationship may overestimate or undere5timfate~crreTrTrcai~
toxicity at concentrations in the extrapolated range.

Population Variability. Laboratory animal~sTUdies generally use animal

I

T
t

strains that are genetically similar, yet the human population is genetically
diverse. Because methods for estimating toxicity in more susceptible
individuals, such as-ehildren;-are-Jargefy undeveloped, such estimates may
Overestimate or underestimate chemical toxicity.
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t
Available Studies. Not all toxicity values are based on the same amount or

-quality-ofresearch. As new studies-are-performed-and-reviewedT-tbxteity—
values can change. The less information available on a chemical, the greater
the possibility that chemical toxicity will be overestimated or underestimated.

1

I

T

-Tbe-uneertainties discussed above are addrcssed^when-develeping-RfDs-by-
dividing the no observable adverse effect level (NOAEL) from animal studies by
uncertainly factors of up to 10,000.

Uncertainty associated with determining chemical carcinogenicity is reflected in
the weight-of-evidence classification groups assigned to carcinogens. In

~addition7uncertalntIesTire1ntroduced"because SFs are defived"ffonTtrTe"low:

~dose end of the dose-response curves, and the experimental studies are usually
conducted at the high-dose end of the curve. The selected 95 percent UCL of

-the slope of the dose=response-cutve is considered an upper-bound toxicity

t
t

-value. Thefeforerit-is-unlikely that the SFs will underestimate risk. Actual can
risk may range from a low of zero to the upper limit defined by the model.

Uncertainty is also associated with using oral toxicity factors to evaluate dermal

exposures. The use of oral toxicity factors as surrogates is necessary because
there are no dermal toxicity factors approved by EPA. Most of the uncertainty

~exisls~because it is not known whether the compoundifin question exhibit the

I

I

same toxicity via dermal contact as they do via the oral pathway. Default oral
absorption factors were used to adjust the oral toxicily factors so that the

-absorbed doses calculated-fef-the dermal pathway could be evaluatedr-The-tise-
of the oral absorptiorrfactors may bias the risk and hazard estimates high or low.

The use of surrogate toxicity factors for chemicals lacking toxicily factors may

T
I

-Under- or overestimates the potential risks or hazards

3.4.4 Risk Characterization

"This HHRA used EPA's sr.andard~algorithms to calculate chemical intakes and
associated health risks and hazards. There are certain assumptions inherent in

-tbe-use-of-these-equations that add uncertainty. For examplereal€tilations of
-carcinogenic risks and non-carcinogenic Hhrassume llte~additivi(y of toxic
effects. This assumption adds uncertainty to the assessment and may result in an
overestimation or underestimation of the potential risks, depending on whether

I
^J3fir5istic_OJLantagonistic_conditions_apply._Exposijre_pathway_risks.are
combined assuming that a single receptor may be exposed to contamination
through a selected number of pathways concurrently. This is a conservative
estimate that may overestimate risks and hazards. Additionally, the standard

T
f

algorithms used do not consider certain factors, such as absorption or matrix
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effects. In cases where these processes are important, the risk estimates may
overestimate or underestimate the potential human risks at this sitfe

I

4.0 LEVEL 1 SCOPING ECOLOGICAL RISK ASSESSMENT

The purpose of the Level 1 Scoping ERA is to provide a qualitative determination
of whether there is any reason to believe that ecological receptors and/or
exposure pathways are present or potentially present at or in the locality of the

I

I

facility. The outline for the Level 1 Deliverable {Ecological Risk Assessment
Guidance; Attachment 3, DEQ, 1 998) was generally followed for presenting the

the results of the land and water use survey are presented in earlier sections of
this report. Appendix C presents photographs taken at the T1 S Site during the

-SJte-visiLand-Appendix-ELpfeseDts-DEQ's Ecological-Scoping Checklist -

I

t

In addition to the Level 1 Scoping ERA, a Modified Level 2 Screening ERA was
conducted on the groundwater data available for this site. The Modified Level 2

I

I

Screening ERA was conducted to determine whether constituents were present
in groundwater at levels of concern for aquatic ecological receptors.

~4,1 Sensitive Environments

The site and surrounding properties are all zoned heavy industrial and are
being used for these purposes. The Willamette River borders the T1S Site on
the east. The T1S Site has been historically-used for Gemmereial-use-and-the-
entire site has been developed. The site does hot provide high quality habitat
to the local ecological community. There are no designated wetlands on the
locality of the facility. There are also no identified sensitive environments in
the locality of the facility.

4r2—Threatened-ancHEndangered-Species-

I
The Oregon Natural Heritage Program (ONHP), which monitors
threatened and endangered (T&E) plants and wildlife, conducted a data

nf T&F sppripg within a two-mile radius of the site. A letter from

I

T

the ONHP is included in Appendix E. The ONHP identified the historical
presence of the following species:

Federal Species Listed as Threatened

"Willamette River]}.
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1

• Oncorhynchus tshawytscha (Chinook salmon [Lower Columbia

Candidate for Federal Listing as Threatened

• £)ncnrh\/nc'hit<* Icfatitch /fnhn salmon 11 nwpr (""nlninhiji PivprH

Federal Species Listed as Proposed Threatened

River and

• Oncorhynchus clarki clarki (Coastal cutthroat trout [Columbia River/SW
Washington).

Federal bpecies of toncern

• Corynorhinus (nwnsendii tnwnsendii {Pacific Western Big-EaredBat) - Last

» Antrozous pallidus pacificus (Pacific Pallid Bat) - Last observed in 1 927.

• Clemmvs marmorata marmorata (Northwestern Pond Turtle)-

• Aster Curtus (White-Topped Aster) - This population is assumed

• Falco peregrinus analum (American Peregrine Falcon) - Nesting

extinct.

observed
in 1997.

I

.

'

|

State Species Listed as Sensitive-Critical

• Chrysemys picta( Pain ted Turtle).

State Species Listed as Critical

• Cimicifuga elata (Tall Bugbane) - Last observed in 1 993.

I &t species were hot ubSetVe J In the Upland portions or this site on

ecological scoping visiL
our

1

l~
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T 4.3 Site Visit Summary

-This-section-describes-the-results-of Hart-Growser's-0ctober-2—2GOl7visit to th
site to assess whether ecological receptors and/or exposure pathways are
present or potentially present at or in the locality of the site. The discussion of
ecological features present at the facility is based on our on-site observations.

Photographs taken during the site visit are provided in Appendix C.

* 4.3.1 Observed Impacts

1

1

.

•

Impacts to the site and surrounding properties attributable to contaminated
environmenfal media were not observed. The pntirp site has been developed

with buildings and pavement.

4.3.2 Ecological Features

Ecological features were assessed by evaluating the habitat within the locality of

Upland. The T1S Site consists of approximately 21 -acres of flat terrain with
1 limited on-site vegetation. The site is 99 percent ruderal and 1 percent vegetated

1

(Figure 2 and Photos in Appendix (~) Upland vegetation is limited to a small
bank area that slopes immediately bordering the Willamette River. The types of
vegetation observed in this bank area were limited to invasive, weedy species
such as Blackberry (Bubussp.). Additionally, limited vegetation was observed in

1
cracks in the pavement throughout the site. In general, the entire upland site has
been paved or developed and provides very poor habitat quality and extremely
limited potential for exposure to terrestrial ecological receptors.

4.3.3 Ecologically Important Species and Habitats

• Ecologically important terrestrial species, including threatened or endangered
animals were not observed on or adjacent to the site.

~4T4 Exposure Pathways ~~

I

A genera! evaluation of potential receptor-pathway interactions is provided in
the checklists prespnted in Appendix D and is presented in thg Frological CSM

-on-Figure4—As-summarized-on-the-checklists-provided-in-Appendix-DrGOPGs-
are currently present in soils within the locality of the facility. However, there
are no current exposure pathways present for these contaminants to reach
ecological receptors within the locality of the facility. The majority of the site is
currently paved or is covered by buildings. The absence of upland habitat
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I

results in no complete exposure pathways to terrestrial species. The fact that the
majority of the site-ts-paved-o^devetepect-<imits-the-potential-for-everlan^

~transp~orr(via"siirface"eTOSioTrofToil) to cause^mrgration ofanyxontamination^

present in surface soil to the Willamette River.

I The Rl found no evidence of fre*3 phase prndiK*t to be present in snj), and no

migration or direct release of product from the T1S Site to the adjacent

Willamette River is expected.at this site. The Preliminary Assessment (PA) .

* completed for this site by the Port (Port of Portland, 2000) evaluated the

1

1

V

.
•

potential for storm water discharges to transport contaminants from the T1 S Site

to the Willamette River. The PA concluded that "there is also a low potential for

upland activities to have-resulted'in releases to the Willamette River via

stormwater discharges".

C.miindwatpr data rnllprfpd from push-probe explorations as part of the Rl

groundwater. A groundwater monitoring program was. initiated by Harm and

Associates and seven monitoring wells were installed at the T1 S Site (Hahn and

Associates, 2001 b). Because the movement of shallow groundwater at the site

has been found to be in the direction of the Willamette River, a modified Level 2

Screening ERA was conducted on the available groundwater monitoring data to

determine whether contaminants are present in groundwater at concentrations

at levels of potential concern to ecological receptors.

The procedures for conducting a Modified Level 2 Screening ERA were
presented in the Risk Assessment Work Plan for this site (Hart Crowser, 2001)
and further discussed with DEQ in Port of Portland's Response to Review

Comments letter (Port of Portland, November 12, 2001). The available

T
tgr npnnirnring data were screened'against appropriate DEQ

Ecological Screening Benchmark Values (SBVs) to determine whether the

detected concentrations of contaminants exceeded the risk based screening

"levels. The Modified Level 2 Screening of groundwater data is presented in

t

I

Table 12.

The groundwater monitoring well data fronreach-well-were-screened-againsHhe-

hreshwater Aquatic~5BVs^~NcTPAFHs or VOCs were detectedln groundwater at
concentrations exceeding their corresponding SBVs. There were two metals
(Ipad and mercury in MW-3 and lead in MW-7) for which the total metal

-eoneentratiorhex^eeded-the-6errespendmg^BV^-However,-the-analysis-of-the—

dissolved fraction of lead and mercury from monitoring wells MW-3 and MW-7
indicates these metals were not detected in the samples and there are no
detected concentrations of analytes that exceed the SBVs. As dissolved metals

I
t

represent the bioavailable fraction of metals in aqueous media, it is concluded
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T that there are no constituents in groundwater at levels of concern to aquatic

-eeologieaJ receptors.

4.5 Conclusions and Recommendations

In October 2001, Hart Crowser completed a Level 1 Scoping ERA for possible

I

I

ecological receptors and pathways at the T1S Site. The site visit and historical
research did not identify any ecologically important species or habitats present in
the upland portion ef-this-sitc. The site is almost entirely paved-or-eovered-by

-buildings. The absence of upland-habitat results in no complete exposure
pathways to terrestrial species. •

1
A Modified Level 2 Screening ERA was conducted on the available groundwater

I

t

data collected at this site. There were no detected concentrations of organic
constituents in the seven groundwater monitoring wells that exceeded their

-eerrcsponding Ecetegieal-SBVs. There were two metals (copper-and-lead)
detected in groundwater that exceeded SBVs based-orrthe-anaK/sis-ofunriltered,
total metals but when the same samples were analyzed for dissolved metals,
copper and lead were not detected. The dissolved fraction of metals represents
the bioavailable fraction in aqueous environmental media. Therefore, it is
concluded that there is no potential for adverse ecological impacts to aquatic
ecological receptors from the discharge of groundwater to the Willamette River.

1
-No-further ERA activtties-are-warranted-at this site.

5.0 LIMITATIONS

I

t

Hart Growser performed this work in accordance with generally accepted
-professional practices related to the nature-ofrthe work accomplished, in th<
~5ame~or similar localities, at the time rtrerservices were performed. This report is
for the specific application to the referenced project and for the exclusive use of
the Port. No other warranty, express or implied, is made.

6.0 REFERENCES

I
~DEQ, 1998. Guidance for Ecological Risk Assessment: Level I Scoping, Final.
November 1998.

I
-DEQ7^999r-Risk-Based-DecisiorrMaking-forthe-Remediation-of Petroleurm-
Contaminated Sites. September 1999.

¥
DEQ, 20QQ. Guidance for Conduct of Deterministic Human Health Risk

hart Browser ~~ Page 33
15191-01

POPT1S601146



I
t

Assessments, Final. December, 1998. Updated May 2000.

DEQr2001~GOidafice~forI:cologieat:Risk assessment, Level ll̂ creening"

Benchmark Values. Corrected March 2001.

EPA, 1989. Risk Assessment-Guidanee-for-Superfund: Volume I Human Health-
Evaluation Manual (Part A). Office of Emergency and Remedial Response.
FPA/540/1 -89/002. ^

I
EPA, 1992. Supplemental guidance to RAGS: Calculating the Concentration
Term, Intermittent Bulletin, Volume 1, Number 1, Publication 9285.7-080,

-Mayt992r

I EPA, 1997. Health Effects Assessments Summary Tables, Annual FY 1997.

1

-» EPA-20eOaT-Region-9-Preliminafy-Remedfation Coals (PRC) 2000, ;

November 1. .

• EPA, 2QOOb. Integration Risk Information System (IRIS). On-line Database.

I Gilbert, R.O., 1987. Statistical Methods for Environmental Pollution Monitoring.
Pacific Northwest Laboratory. Van NosJrand"Reinholcl~New"Yoirk:

I Hahn and Associates, 2001 a. Terminal 1 South Remedial Investigation Report.

-July 12, 2001 (Votumes l̂-and-2).-

• Hahn and Associates, 2001 b. Monitoring.Well Installation and Groundwater

Sampling Reoort. December 19,2001.

Hart Crowser, Risk Assessment Work Plan, Marine Terminal 1 South, 2100 NVV
Front Avenue, Portland, Oregon. October 1 1, 2001 .

™ Maul Foster, 1998. Focused Environmental Site Assessment, Terminal 1, ~
Between Slip No. 2 and the Freemont Bridge, Northwest Portland, Oregon.

- August 25, 1998: -

T
t

I
Port of Portland, 2000. Preliminary Assessment, Port of Portland Terminal 1,

. _ 2200 NW Front Street, Portland, Oregon. 97209. September 1 8. 2000.

I RETEC, 1997. Groundwater Beneficial Use Assessment for the Hoyt Street
Railyard and Surrounding Area, Portland, Oregon. March 27, 1997.

Hart Croxvser ' ~ Page~3~4~

POPT1S601147



• • A

... . . . .

POPT1S601148



-
Tab!
Marl
Port

Total
Dlese
CHI
Soml
Acen
Mat
Anttv
bare:
Benz
benz
B«nz
Benz
Chryi
UlbQI
Fluor
Fluor
Inder
Naph
Pnen
Pyw
Meta
Antlnr
Area;
Cadrr

e1
no
an

Pot

volt
apht
aphl
SCO

Xa|;
Xa)
;(t>)
2&!

-Area A I
Terminal
d, Oregor

'
:oi
t s

roleum Hydroc

tllos
hene
hytena
IB

mthracane
jyreno
kjoranthena
Vjpsrytane

5(k)fluorantti8nB
«nd
EtelrOanthracens
intrasne
sna
od^.S-cdtpyrens
thalena
anlh
16

s
ony
!c
lun

ChroMufl
Copper
Lead
More
Nlckq

i"V
1

ThaQijm
Zlnol
Volalilos
Acstdns
2-Buono
Tetrathlo
R|
NIJ
1/NiJ

Note
<"CC

Varlt
PRG
Ci| =
RIJa
R) =
NIJs
RIJ/Rj
SRIj-

PC

bio:

-B
id ax
%lBli
ium
Jury
=<C
• Su

rene

I

•oethene

dentlfled ba

•A Region 9
mum dated
ratio for coi
of risk rallo
ber of com;
ompound Is
Tims ry risk i

-
PR
9d<
npo
for

oun

P°
BtlQ

'
C Identifi
auth Risk

rfaons

cat on Table
Assessment

I j
PR'S

MA
NA

3.7fci
3.7E

2.2E

6.2E

1
(

i

i

3.2E
3.2t
_3E
,2k
.2t

5.2E
_3E
_6b
3.2fe
.6t
-2E
L3E

i.1E
3.9E
>.7H
HE
L9E
l.OE
13E
,6E

>.2E
L3E

t03
t-03

KM
-01
•02
-01
K>3
t<30
H)1
•02
KB
Ktt
•01
K»
KM
«3

+01
•01
H11
*02
*03
K)2
«)1
H)3
HK)
H)4

1.6&M13
7.3E

-,

on the prest

3 (rcsldentls
oncontratlor
jnd 1 In med
medium j.
Is 1 detectec
JPCIfthisr
forcompou

neo

I for
Of(

urn

in;
itio
id I

+03

Cl|

1.2E+
1.8E+

6.6E+
5.6S-
V1E+
6.4E+
7.1E-*
4.2E-I
3.3E-t
S.5Et
9.6E+
3.5E-
ZOE+
5.7E+
S.46+

o"

03
03

10
31
01
)0
00
)0
30
00
JO
31
)1
10
10

7.9E+00
3.5E+01
2.8E+01

I
2.0E+01
1.3E+bl
7.4E+
4.3E+
2.SE+
6.2E+
9.7E*
8.4E+
3.5E+I
3.0E-I

2.2E-
3.6E-*

nd

OlTPHlnti

soil, tap wai
ompound 1 1
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Table 5 - Exposure Dose Equations and Exposure Factor Values: Soil Ingestion
Marine Terminal 1 South Risk Assessment

B • lanv., VIKgv,.

•

1
•

1
1

1
1

1

-h=i

LADDa(mg/kg-d) = C.̂

ADDb(mg/kg-d) = C^>

EXPOSURE FACTOR (units)

( IRS x CF x EF X ED
RW Y Atjn,,-

c IRS X CF x EF X ED
BW X Atnon

C50ii = Chemical concentration in soil (mg/kg)

CF = Conversion factor (kg/mg)

IRS = Incidental Soil Ingestion Rate (mg/d)
Commercial Worker
Utility/Excavation Worker
Resident - Adult
Resident - Child

EF = Exposure frequency (days/year)
Commercial Worker
Utility/Excavation Worker
Resident -Adult/Child

ED ~~ Exposure duration (year)
Commercial Worker
Utility/Excavation Worker
Resident - Adult
Resident - Child

BW = Body weight (kg)
Adult
Child

ATcarc = Averaging time for carcinogens (days)

ATnon = Averaging time for noncarcinoqens (days)

'

RME Value

UCLso0

ur8

100d

480d

100°
400d

rf
250
9d

350d

25d

1U

30d

6d

70"
15d

25,550d

ED (years) x 365
days/year

t
CT Value

Arithmetic Mean

^

50d

100d

50d

100d

^250
9d

40d

6d

0.5d

9d

70"
15d

25.550d

ED (years) x 365
days/year

F:\DATAUobs\Portof PcrltofKlMS»91-Q1 T-1 F^AssessirenflTsWesVToWeSSolt-fciflnri)
Yotes:
*> Ufellme average daily dose, the Intake value used lo evaluate potential carcinogenic effects. For the residential evaluation. Ihe adult and

child Intakns will bo combined as recommended in Appendix A Sorting A 0 Of DEQ guidance (2000)
b^ Average dafly dose. Ihe Intake value used to evaluate potential noncarclnogenic effects.
'"' An upper one-siaeo wo percent conlldence limit or me mean or the maximum concentration (whichever Is lower) used for the RME.
(d)DEQ (December 2000).

| f = ) Reasonable maximum exposure.
ffl Central Tendency.

1

1
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Table 6 - Exposure Dose Equations and Exposure Factor Values: Dermal Contact
with Soil
Marine Terminal 1 South Risk Assessment
Portland, Oregon

1
•

1
1

1
'

1
1

I

LADDa (ma/kq-d) = C^xAFxSAxDAFxEFxEDxCF
BWxAtcarc

ADD" (mo/ka-d) = C,mnxAFxSAxDAFxEFxEDxCF
BWXAU

Exposure Factor (units)

Cjog = Chemical concentration in soil (mg/kg)

AF = Soil-to-skin adherence factor (mg/cm2-event)
Commercial Worker
Utility/Excavation Worker
Resident -Adult
Resident -Child

SA = Skin surface area (cm2/day)
^omm6rcial Worker
Utility/Excavation Worker
Resident - Adult
Resident - Child

DAF = Dermal absorption factor (unitless)

EF = Exposure frequency (days/year)
Commercial Worker
i Hility/Excavatinn Worker
Rfisiriflnt-Adult/Chilri

ED = Exposure duration (years)
Commercial Worker
Utility/Excavation Worker
Resident -Adult
Resident - Child

CF ~ Conversion factor (kcj/rng)

BW = Body weight (kg)
Adult
Child

AFcac = Averaging time for carcinogens (days)

ATnon = Averaging time for noncarcinogens (days)

RMEe Value

UCL.9oc

0.08d

1.0"
0.08"
1.0°

4100d

41 00d

6900d

5000"

Chemical-specific

250d

Qd

3ROd

25d

1°
30°
6d

^n"®10

70d

15d

25,550"

ED (years) x 365
days/year*1

CTf Value

Arithmetic Mean

0.08d

0.3d

0.08°
0.3J

3200d

3200d

5200d

4500d

Chemical-specific

250d

Q«

an"

6d

0.5"
9d

6"

in~®1U

70"
15d

25,550"

ED (years) x 365
days/year11

I

Notes:_____ __ __ _____
"^"Lifetime absorbed dailyciosa, intake value used to evaluate potential carctnogenl(feffect9. For the residential evaluation, (he adult

and child Intakes will be combined as recommended In Appendix A, Section A.O of DEO guidance (2000).
<*' Absorbed daily dose, intake value used to evaluate potential noncarctnogenic effects.
(c) An upper one-sided 90 percent confidence limit of the mean or (he maximum concentration (whichever Is tower) was used for the RME.

"̂ "DhU (December 2000).
M Reasonable ma3(imum-expesuf&: - —

T m Central Tendency.

t

POPT1S601155
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Table 7 - Exposure Dose Equations and Exposure Factor Values:
-inhalation of Volatiles
Marine-Terminal 1~South Risk~Assessment~
Portland, Oregon

I
I
•

1
1
^

1
1

LADDa (mq/kp-d) = Cair x !R x EF x ED
BW x AW

ADnb fmn/kn r\\ - C*' • * IR y FF Y FH
BW x At

Exposure Factor (units)

C0!r
d - Chemical concentration in air (mg/m3)

IR = Inhalation rate (m3/day)
Commercial Worker
Utility/Excavation Worker
Resident - Adult
Resident - Child

EF = Exposure frequency (days/year)
Commercial Worker
Utility/Excavation Worker
Resident - Adult/Child

bu = Exposure duration (years)
Commercial Worker
Utility/Excavation Worker
Resident — Adult
Dn<il>4nn« ("hl'lf-l

BW = Body weight (kg)
Adult
Child

ATcaic = Averaging time for carcinogens (days)

Atnon ~ Averaging time for noncarcinogens
/rl^iin\(Qays)

RMEr Value

UeUo"

15.2
A T- f\G1b.i;
15.26

8.3"

250e

9°
350°

25"
1"

one

oO
fi°o

7fle

1Sa

25.5508

tu \y6ui &/ x ouu
days/year

CT9 Value

Arithmetic Mean

15.2
•tr ie10.*!

15.2B

8.39

2508

9°
350°

6"
0.56

9e

p8

yna

1R°

25.5506

ED (years) x 385
days/year

F:VOATAUotHAPcrt ol Porttan6\tS191-O1 T-l Risk AS5fis3rnont\Tab(M\T3t)lo7^ol(T1)

Notes;
(" Lifetime average dally dose, Inlaka value used to evaluate potential carcinogenic effects. For the residential evaluation, the adult

and enild infixes will De combined as recarnmended'IrTAppendlx A, Section A.O of DEQ guidance (2000).
m Average daily dose, Intake value used (o evaluate potential noncarcinogenic effects.
m Upper one-sided 90 percent confidence limit of the mean or the maximum concentration (whichever is lower) was used for the RME.
!!! ?!?y^ derived frprn soil and groundwater concentrations using models discussed In DEQ guidance (1999 and 2000).
'"' DEO (December 2UOO); ' ~

I

-̂ Reasonable maximum exposure.
(9) Central Tendency.

T
t
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T Table 8 - Exposure Dose Equations and Exposure Factor Values:
inhalation
Marine Terminal"! South Risk Assessment
Portland, Oregon

f .. .. • .

1
1
1
.

1
1

1 Ar"H~1a /mril\frt_rl\ Oft/1 v lf"> -u- HIT V PHLf\LtD ^ml.J/KQnj) "~ r Ivlio X IK X 111 X UU

BWxAtcarc

ADD" (mn/kn-fl) = PM,n-X-lR-x EF x ED
RW X Atpon

Exposure Factor (units)

A
PMio = Respirable paniculate concentration in air

(mg/m3)

Or»mmftr/*ial W/orknr

Utility/Excavation Worker
Resident - Adult
Resident - Child

EF = Exposure frequency (days/year)
Commercial Worker
Utility/Excavation Worker
Kesidem - Aduit/uniia

ED = Exposure duration (years)
Commercial Worker

Resident -Child

BW = Bodv weiaht (ka)
Adult
Child

ATcare = Averaging time for carcinogens (days)

Atnon = Avraoino timp fnr noncarcinooens
(days)

RMEr Value

UULgo"
s

1S °c

15.2e

15.2°
8.3°

• 250"
9°

350C

25a

iai
Of)

6

6e

70"
15"

25,550e

ED (years) x 365
days/year

CT9 Value

Arithmetic Mean

-je; o«

15.2e

15.2e

8.36

250e

9s

350e

69

O re

.&
ne

6°

70e

15e

25.550°

FD /VAflr«;^ v ^fi^
days/year

F:\DATAUcbs\PorlofPOfll2niJU5l91-01 T-l Risk Ais«Mircnl\rabfe3\T3tiloO(nhal(T!)

Notes:
w Lifetime average daily dose, intake value used to evaluate potential carcinogenic effects. For the residential evaluation, the adult

and child Intakes will be combined as recommended in Appendix A, Section A.U of UtU guidance (2000).
m Average dally doss, intake value used to evaluate potential noncarcinogenic effects.

| < c > Upper one-sided 90 percent confidence limit of the mean or the maximum concentration (whichever Is lower) was used for the RME.
(lj> PMio was derived using the Particulate Emission Factor equation presented in DEQ guidance (2000).
w DEQ (Ducumuur 2000).
*** Reasonabte maximum exposure

_ to) Central Tendency.

1

1 -
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"Table 11 - RME Risk Summary: By COPC
Marine Terminal 1 South Risk Assessment
Portland, Oregon =

1
••

I
I
.

t
•

1
1

a

SubArea

Area A

AreaB

Exposure Scenario

Resident

Commercial Worker

Resident

Commercial Worker

Commercial Worker

COPC

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Diber»z(a.h)anthracene
lndeno(1 ,2,3-cd)pyrene
Arsenic
Tetrachloroethene
TOTAL

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)nuoranthene
Dibenz(a.h)anthracene
lndeno(1,2,3-cd)pyrene
Arsenic
Tetrachloroethene
TOTAL

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)ftuoranthene
lndeno(1 ,2,3-cd)pyrene
Arsenic
TOTAL

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluorantriene
lndeno(1 ,2,3-cdjpyrene
Arsenic
TOTAL

Arsenic

RME Cancer Risk

Ingestion

4.E-06
4.E-05
3.E-06
3.E-06
1.E-06
3.E-05

na
8.E-05

5.E-07
5.E-06
4.E-07
4.E-07
2.E-07
4.E-06

na

3.E-07
4.t-06
3.E-G7
2.E-07
1.E-05
2.E-OS

4.E-08
5.E-07
3. E-08
.c-00

2.E-06
2.E-06

— 4-PJ15—

2.E-06

Dermal

6.E-06
5.E-05
4.E-06
5.E-06
2.E-06
1.E-05

na
8.E-05

2.E-07
2.E-06
2.E-07
2.E-07
8.E-08
4.E-07

na
3.E-06

4.E-07
5.^-06
4:E-07~
3.E-07
4.E-06

.E-05

2.E-08
2.E-07

.E-08
1 .E-08
2.E-07
4.E-07

A P OR

2.E-07

Inhalation
^AAslatiles

na
na
na
na
na
na

4.E-09
4.E-09

na
na
na
na
na
na

6.t-1U

6.E-10

na
na
na
na
na
lid

na
na
na
lid

na
na

na

Inhalation
of Dust

1.E-10
1.E-09
8E-11
1.E-10
4.E-11
2.E-08

na
3.E-Q8

3.E-11
2.E-10

-2.E-11
2.E-11
9.E-12
5.E-09

na
5.E-09

9.E-12
1.E-10
8.E-12
7.E-12
9.E-09
9.E-09

2.E-12
2.E-11
2.E-I2
2.E-12
2.E-09
2.E-09

O.tl UJ

2.E-09

TOTAL

111

4.E-09
2.E-04

7.E-07
7.E-06
5.E-07
6.E-07
3.E-07

^§liS3 f̂
6.E-10
1.E-05

7.E-07

9B^^P

6.E-07
^M^

3.E-05

5.E-08
7.E-07
5.E-08
£-08

3.E-06

^Portof Ftiff3ri3^J5191.01 M HJ5(rAs5essfnef«\T'abtes\ia»a loaho il rtsKSutn

T

1. Shaded boxes indicate COPC thai exceeds DEQ acceptable risk target
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t Table 12 - Modlfteirtevel 2 Screening of Groundwater Results
Marine Terminal 1 South Risk Assessment
Portland, Oregon

Sheet 1 ol 1

1
1
1

Im
1
•M

Station
Sampling Dato

Total Metals In ps/t
Arsente
Cadmium
Chromium
Cuvpui

Lead
Mercuiy
Nickel
SiVcr
Zinc

Dbsotved Motal* In |tg/L
Areenic
Copper
Lead

Benzofetenthracena
Benzo(a)pyrene
B«nzo(b)fluoranthena
Benzo(X)fluoranthene
Ctiiysene
Dtbcnz(ah]anDiracene

Acenaplithenc
Acensphthylane
Anthracene
BonzofahDoervtene
Flucianthene
Ruorane
Naphthalene
Pnenanthrene
Pyrene
Total PAHs

Volatile^ In pg/L
Benzene
DEHP
Elhylbenzone
PCE
Tolwna
Trtfc»r xyfenft<i

MW-1
10/01/2001

2.01
1 U

3.25
4.74
t.16
0.2 U

6.2S
1 'J

10.8

1 U
2.29
1.37

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.2 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0 2 U

1 U
10 U
1 U

2.76
1 U
1 "

MW-2
•io/01/zoor

12.6
MA
NA

2 U
1 U

NA
NA
MA
NA

14.5
2 U
1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.2 U

0.121
0.1 U
0.1 U
0.1 U

0.119
0.1 U
0.1 U

1.2S
0.584
2 051

NA
10 U

NA
NA
NA

"A

MW-3
9/28/2001

14 '
NA
NA

gggHagl
SSEjijIiaisH

NA
NA
NA.
NA

11
2U
1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.2 U

0.192
0.1 U
0.1 U
0.1 U
0.1 U
u.1 0
0.1 U

0.138
0.1 U

0 33

NA
NA
NA
NA
NA
NA.

MW-4
9/28/2001

6.45
10

5.12
4.46
2.49
0.2 U

3.86
1 U

9.06

0.51
2 U
1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.2 U

0.72
0.1 U
0.1 U
0.1 U
0.1 U
U.I U

OJZ91
0.576
0.123

1 U
NA

1 U
1 U
1 U
1 U

MW-5
"8/28/2001

12.1
NA
NA

2.96
1.48
NA
NA
MA
NA

11.3
2U
1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
02 U

0.448
0.1 U
0.1 U
0.1 U
0.1 U
O.I U

0.1 U
1.16

0.172
1 7fl

NA
NA
NA
NA
NA
MA

MW-6
"9/28J2001

2.72
NA
NA

2.6 1
1 U

NA
NA
MA
NA

3.65
2U
1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.2 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

NA
NA
NA
MA
rJ«
MA

MW-7
10/01/2001'

1.38
NA
NA

2 0

NA
NA
NA

11.6

1 U
2U
1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.2 U

0.1 .U
0.1 U
0.1 U
0.1 U
0.1 U
U.I U
0.1 U

0.153
0.153

NA
10 U

NA
NA
IMA
NA

DEQ SBV
Aquatic

150
2.2
74
3

2.5
0.77
52

0 12
120

150
9

2.5

O027
0.014

-

620

13

6.2
3.9
020
6.3

130
3

7.3
S40
a.a

^

-

I Notes:
1. U = Not Detected at Repotted Detection Limit
3 MA g Mnt Angltryort

T
3. Shading Denotes Anafrte Exceeding Ecofogical Screening Benchmark Value.
4. DEQ Ecological Screening Benchmark VaKio - Freshwater Value for Aquatic Onjanfems (OEQ March^OOl).

I
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1

Site Location Map
Terminal 1 South Risk Assessment
Port of Pofttand^ Portland, OregorT

Note: Base map prepared from the USGS 7.5-minute quadrangle of Portland, OR dated 1990.

2,000
•

Scale in Feet
Contour Interval 10 Feet

4,000

HARTCROWSCR
15191-01 1/02
Figure 1
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j| Srte Plan
Terminal \1 South Risk Assessment1

f Port of Portland, Portland, Oregon

.Area of Concern A

AreaofConcsmB
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Table

Area

A
A
A
A

' A
A
A
A

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

A
A

A
A
A
A
A
A
A
A
A
A
A

- A
A
A

A-2 - Analytical Results for Soil Samples (Diesel and Oil) Sheet 1 of 4

Sample
Number

5106-001027-069
5106-001027-070
5106-001027-071
5106-001027-072
5106-001026-063

5106-001026-065
5106-001026-066
^mR nnm°R n^o

5106-001026-061
5106-001027-073
5106-001027-074
51 G6-UU1 027-075
5106-001027-076
4876-000302-024
4876-000301-020
4876-000301-021
4876-000301-023
4876-000313-031
4876-000313-036
4876-000313-037
4876-000313-038
4876-000313-043
4876-000313-044
4876-000313-049
4876-000313-051
4o7b-OUOo1 3-UUo

4876-00031 3-056
4876-000313-058
4876-000313-060
4876-000316-062
4876-000316-063
4876-000316-064
4876-000316-067
4876-000316-068
4876-000316-069
4876-000316-071
487R-00031 6-073
4876=000316-075
4876-000316-076
4876-000316-078
An-fr* nn'm-tP nva^HJ/U'UUU o 1 u-U f 57

HO/ U-UVUO 1 U-UOU

A 4876-000316-082
Please refer to notes at end

station

B-100
B-100
B-100
B-100
B-101

B-101
B-101
Bm?

B-102
B-103
B-103
B-103
B-103
B-20
B-38
B-38
B-38
B-39
B-39
B-40
B-40
B-41
B-41
B-43
B-43
Q AtB-43

B-44
B-44
B-44
B-45
B-45
B-45
B-46
B-46
B-46
B-47
R-47
B-47
B-47
B-48

B-49
of table.

sample
Date

10/27/00
10/27/00
10/27/00
10/27/00
10/28/00
10/26/00
10/26/00
10/26/00

10/26/00
10/27/00
10/27/00
10/27/00
10/27/00
3/2/00
3/1/00
3/1/00
3/1/00

3/13/00
3/13/00
3/13/00
3/13/00
3/1 3/00
3/13/00
3/13/00
3/13/00
3/13/00
3/13/00
3/13/00
3/13/00
3/16/00
3/16/00
3/16/00
3/16/00
3/16/00
3/16/00
3/16/00
s/1R/on
3/16/00
3/16/00
3/16/00
O/16/00
3/16/00
3/16/00

Uepln NWMelnoa
in feet Diesel

5 27 U
10
20
26
5
1̂
20
26

•in1U

20
5
10
20
26
1
10
20
26
10
28
5
10
5

10
10
20
27
10
20
26
10
18
22

12.5
19
25
2.5
10
20-
25
6

15
5

26.7 U
29.9 U

29 U
2R.3 U
278 U
28.2 U

27 U
oc 7 i 1

-1 A 7f\
1 1 f U

28.2 U
26.3 U

27 U
28.6 U
28,6 U

36

tt.̂ lSPp'ipii

910
25 U

500
OI> U
25 U

25 U •

25 if*
25 U
25 U

360
25 U
25 U
25 U
25 U

450
55 II
25 U
25 U
25 U
<Jv U

2.5 (J

I PH-U in mgyKg
Oil

67.6 U
66.7 U
74.6 U
72.5 U
65 8 U
fiq 4 1 1
70.4 U
67.6 U
RR 7 II

70.4 U
65.8 U
67.6 U
71.4 U
71.4 U

50 U
l!î :2§p$̂ B'S£
Mfl&iiw&iiz

50 U
50 U
50 U
*iO U
50 U

00 U
î̂ V^SSWk r̂̂ '̂ "̂ '̂-̂

50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
K>

58
50 U

160
luUO

•
•

POPT1S601175
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Table A-2 - Analytical Results for
Area

A
A
A
A
A
A
A
A
A
A

A
A
A
A
A
A
A
A
A
A
A

A
A
A

A
A

A
A
A
A
A
A
A
A
A
A
A
A

A
A

A
Please

Sample
Number

4876-000316-084
5106-000921-045
5106-000921-046
5106-000921-043
5106-000921-048
5106-000921-047

5106-000921-049
5106-000921-050

— 510&-000921-051-
B-68-Duplicate
5106-000921-052
5106-000921-053
51UB-UU0921-055
5106-000921-056
5106-000921-057
5106-000921-058
5106-000921-059
5106-000921-060
5106-000921-061
5106-000921-062
5106-000991-063

5106-000921-064

5106-000921-065
5106 0009? 1 flfifi
*\1ftfi rtfinQ9-1 flR7

5106-000921-068
5106-000925-079
51 06-000925-080
5106-000925-081
5106-000925-082
5106-000921-075
5106-000921-076
5106-000921-077

5106-000921-070
5106-000921-071
5106-000921-072

5106-000921-074
5106-000920-038
5106-000921-078

—5106-001030-084—
5106-001030-082
5106-001030-083
U1 UU-UU1 Uol>-0o4
51 08-00 f 108-095
5106-001106-096

refer to notes at end

Station

B-49
B-53
B-54
B-55
B-56
B R7

B-68
B-68
B-68
B-68
B-69
B-69
B-69
B-70
B-70
B-70
B-70
B-71
B-71
B-71
R-72

B-72
B-72
B 7*H

B "7l-/o
B-73
B-74
B-74
B-74
B-78
B-81
B-81
B-81
B-82
B-82
B-82
B-82
B-84
B 86
R 1/1

B-94
B-94

-94.
B-97
B-97

of table.

Soil Samples (Diesel and Oil) Sheet 2 of 4

Sample
Date

3/16/00
9/21/00
9/21/00
9/21/00
Q/21/00
Q/o-t/flf)

Depth NW Method TPH-D in mg/kg
in feet Diesel Oil

4 25 II HO 11

1
1
•j
-i

9/21/00 2.5
9/21/00 10

9/21/00 13
9/21/00
9/21/00
9/21/00
9/21/00
9/21/00
9/21/00
9/21/00
9/21/00
9/21/00
9/21/00
9/21/00

9/21/00
9/21/00

9/21/00
0/9-1 /nn
n/o-i /nny/^i/uu
9/21/00
9/25/00
9/25/00
S/25/UU
9/25/00
9/22/00
9/22/00
9/22/00

9/22/00
9/22/00
9/22/00

9/22/00
9/20/00
Q/-JO/nr\

\ n/on/nn

10/30/00
10/30/00
1 0/30/00
ri/6/00
11/6/00

1U
2.5
10
SS~
2.5
10
20

26.5
2.5
10
20

_25_
12.5
20
9 -1

*sy c
I^.O

18
2.5
12.5
18
20
2.5
10
20
2.5
10
20

26
67.5
10

2-*^

10
20

~25:5
3
5

25 U
25 U

45 2

M C

653
25.5
199

32.4
25 U
25 U
25 U
25 U
25 U
25 U

612
25 U
25 U
25 U
25 U
25 U
25 U
"=; 1 1£Z) U

Zu U
25 U
25 U
25 U
25 U
25 U
25 U

68.2
864
250 U
250 U
7«7

25 U
107

OR 1 1

eric i iOUD U

24.4 U
28.6 U
28.6 U
24.7 U

26 U

50 U
SOU

70 1
4n*

1130
84.3
386
84.y

50 U
50 U
SOU
50 U
50 U
50 U

523
50 U

. 50 U
fin 1 1
84

126
50 U
fTrt | 1
OU U

50 U
50 U
50 U
60 U
50 U
SOU
50 U

90.5
2020

673
1570
ft4fi

50 U .
191
in 1 1

UUU
61 U

71 .4 U
71.4 U
61.7 U
64.9 U

•

POPT1S601176
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Table A-2 - Analytical Results for Soil Samples (Diesel and Oil)

Area

A
A
A
A
A
A

A
B

B
B
B
B

B
B
B
B
B
B
B
R
B
B
B

B
B

B
B
B
B
B
B
B
B
B
B
p
B

B
B

' nL>

Sample
Number

5106-001106-097
5106-001106-098
5106-001106-099
5106-001106-090
5106-001106-092
5106^501106 093^

Station

B-97
B-97
B-97
B-99
B-99
n QQ

5106-001106-094 B-99
5106-001024-008 B-106
oiUlKH)10<i4-CJOa B-106
5106-001024-01 1
4876-000229-003
4876-000302-028
4876-UUU3U1-O14
4876-000301-011
4876-000229-008
4876-000301-013
4876-000301-012
4876-000301-016
T-1 B-4 0-2
T-1 B-5 0-2

5106-000919-020
. T-1 8-6(0-2)

•5106 000110 017
'vi nfi-finno 1 o_n 1 ft

5106-000919-021
B-63-Duplicate
51 06-000920-022
51 06-000920-023
5106-000920-024
5106-001024-054
5106-001024-055
5106-000919-005
5106-001024-037
5106-001024-040
5106-001024-041
5106-000919-006
5106-000925-083
5106-000925-084
5106-001024-043—
5106-001024-046
5106-000919-007
j10C-00091 9-000

B y i uo-uuua i a-uu»
B 5106-001024-047
Please refer to notes at end

B-1UB
B-15
B-16
B-21
B-22
B-29
B-33
B-34
B-37
B-4
B-5

P-58
B-59
B-6
Ben

B-62
B-63
B-63/63a
B-63/63a
B-63/63a
B-63/63a
B-63/63a
B-64/64a
B-64/64a
B-64/64a
B-64/64a
B-65/65a
B-65/65a
B-65/65a
B-65/65
B-65/65a
B-66/66a

-OU/OOa

B-66/66a
B-66/66a

of table.

Sample
Date

11/6/00
11/6/00
11/6/00
11/6/00
11/6/00
1 1 /fi/nn

1 1/6/00
10/24/00
1 0/24/00
10/24/00
2/29/00
3/2/00
3/1/00
3/1/00

2/29/00
3/1/00
3/1/00
3/1/00
3/26/98
3/26/98

9/19/00
9/19/00
3/26/98
i/11/nn

9 M QIC\C\i\ y/uu
9/19/00
9/20/00
9/20/00
9/20/00
9/20/00
10/25/00
10/25/00
9/19/00
10/25/00
10/25/00
10/25/00
9/19/00
9/25/00
9/25/00

10/25/00
9/19/00
9/1 9/00
9/t9/00
10/25/00

Sheet 3 of 4

Depth NW Method TPH-D in mg/kg
in feet Diesel

10 26.7 U
?0
26
3
10
on

197
28.6 U
24.4 U
274 U
00 0 1 1

26 24.4 U
7 25 U

24~
2

1.5
1.5
1.5
4

1.5
1.5
10.5
0-2
0-?
8

4
0-2

A

4
10.5
6

10.5
16
19
24

10.5
2.5
16.5
19

10.5
16.5
19

— 2-73 —

12
10.5
16

2.5

25 U

Oil

66.7 U
266

71.4 U
61 U

68 5 U
W A 1 1

61 U
174

50 U

||iK?$;lpi:S

feffi^^.^1

'

!
'

25 U
ROD II

25 U
25 U
25 U
oc 1 1

2fT 1 I
0 U

25 U
1170
500 U

34-41)
250 U
98.3

25 U
25 U
25 U

109
39

250 U
500 U
25 U

ocn ii

2500 U
1090
3830

87
250 U

50 U
finan

50 U
112
50 U
^n 1 1

50 U
3210
1190

100UU
2180
286
50 U
50 U
50 U

251
•tns
769

9070
K(] II

•1 1"7fl

20700
2380
6320
217

1650

POPT1S601177



1

1
1
1

1
•

1
1

1

Table A-2 - Analytical Results for Soil Samples (Diesel and Oil) Sheet 4 of 4

Area Sample Station

B
B
B
B
B
B
B
B

B_

B
B
B
B
B
B
B
B
B
B
R
B
B

B
B

B
B
B
B

Number

5106-000919-015 B-67/67a
5106-001030-085 B-67/67a
5106-001030-086 B-67/67a
5106-001030-087 B-67/67a
5106-0010*0-089 B-67/67a
5106-000919-010 B 83
5106-000919-014 B-83
5106-000920-025 B-85
01 uu-uuuy^u-u^o u-oo
5100-OOUy<i(J-02o B-85
5106-001024-032 B-87
5106-001024-034 B-87
5106-001024-035 B-8/
61 (J6-001 024-036 B-87
5106-001024-027 B-88
5106-001024-029 B-88
5106-001024-030 B-88
5106-001024-031 B-88
5106-001024-021 B-89
5106-001024-023 B-89
S10fi-0ni024-0?4 P-89
5106-001024-025 B-89
5106-001024-018 B-90
*51 06-001 o?4 niQ R in
^•Kifi-firMnoA n^n R o«

B-90-Duplicate B-90
5106-001024-001 B-91
5106-001024-005 B-91
5106-001024-006 B-91
B-91-Duplicate B-91
5106-001024-013 B-92
5106-001024-015 B-92

Notes:
1 . U = Not detected at or above the method
2.
3.
4.

J = Estimated Concentration,
R = Rejected Data (see Appendix F).
Shading indicates Rejected Data.

Sample Depth NW Method TPH-D in mg/kg
Date in feet

9/19/00 13.5
10/30/00 5.5
10/30/00 13.5
10/30/00 19.5
10/30/00 23 *i
QMa/nn A

9/19/00 12
9/20/00 12.5
9/20/00 19
9/20/00 24
10/25/00 2.5
10/25/00 10.5
10/25/00 19
10/25/00 24
10/25/00 6.5
10/25/00 16.5
10/25/00 19
10/25/00 24
10/24/00 2.5
10/94/00 16-5
10/24/00 19
10/24/00 24
10/24/00 16.5
*i n/°A/nn \ o
•in/*}j!/r»n nAl U/^4/UU ^4

10/24/00 16.5
10/24/00 2.5
10/24/00 16.5
10/24/00 19
10/24/00 2.5
10/24/00 10
10/24/00 17.5

Diesel

29
20.8 U
28.6 U
24.1 U
4R 4

on i 1

25 U
1060
1310

25 U
25 U
25 U
25 U
25 U
25 U
49
25 U
46
25 U
3>S II

45 7
25 U
25 U

*>*)*
«j£H

35.9
25 U
25 U

250 U
25 U
25 U

169
250 U

Oil

62.7
52.1 U
124

60.2 U
?0^

^n 1 1

50 U
3000
2640

50 U
1860

50 U
98.7
144
148
164
50 U
SOU
50 U
50 U

82 5
50 U .
50 U

•1 *1 r̂tT 1 OU

01. 8
50 U
SOU

11t>U

50 U
50 U

310
1970

F:\DATA\JcbsVort oJPortlar«ft1Sl9l-01 T-1 Rl*AS3««meiHVAppcn(SdesWpp-A

reporting limits.

1

POPT1S601178



1

1
1
1
1-

1
•

1
1

1

Table A-3 - Analytical kesults for water samples
Sample ID 5108-011001-108 5106-01 1001-109 5106-011001-107

Station MW-1 MW-1 (Dup) MW-2
Sampling Date
Depth in Feet

Total Suspended Solids
Total Metals In ug/L

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
CMhmr
7Jnr

Dissolved Metals in ug/L
Arsenic
Copper
Lead

PAHs In ug/L
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Dibenz(ah)anthracene
lndeno(1 ,2,3-cd)pyrene
Acenaphlhene
Acenaphthylene
Anthracene
Btiriz.u(ylii)(jtijylfc)iifc)

uoraninene
Fluorene
Naphthalene

PyrBtiG
Total PAHs

TPH In ug/L
DIasel
Oil

Volatiles in pg/L
Tetrachloroelhene

10/01/2001
17-32

36

2.01
1 U

3.25
4.74
1.16
0.2 U

5.25
A 1 I

10 fi

1 U
2.29
1.37

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.2 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0 1 IJ
0 1 U
0.2 U

4162
500 U

2.76

10/01/2001
17-32

35

1.06
1 U

2.65
3.68

1 U
0.2 U

4.49
A \ \

R 41

1 U
?.03

1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.2 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
O.I U
0.1 U
0.1 U
(Mil
0 1 U
0.2 U

33fl?

500 U

3.29

10/01)2001
17-32

55

12.8

2 U
1 U

14.5
9 1 J
1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.2 U
0.1 U

0.121
0.1 U
0.1 U
0.1 U

0.119
0.1 U

. 0.1 U
I "}*\

0 5fM '
2.054

5106-010928-103

MW-3

9/28/2001
17-32

720

14

40.2
36.2

11
•> II
1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.2 U
0.1 U

0.192
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

Onn
01 (1

0.33

Sheetl of 2

5105-010924-104

MW-4

9/28/2001
17-32

130

6.45
1 U

5.12
4.48
2.4b»
0.2 U

3.86
U

9 nfl

6.51
2 U
1 11

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.2 U
0.1 U

0.72
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

0.291
n ̂ 7R

0 19^

1.71

250 U
Finn ii

1.0 U

t

1
1
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Table A-3 - Analytical

Sample ID
Station
Sampling Date
Depth in Feet

Total Suspended Solids
Total Metals In (jg/L

Arsenlc
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Qfh/nr

2inr

Dissolved Metals In ug/L
Arsenic
Connor

Lead
PAHs in M9/L

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)Huoranthene
Benzo(k)fluoranthene
Chrysene
Dibenz(ah)anthracono
lndeno(1 ,2,3-cd)pyrene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(ghl)perylene
Fluoranthene
Fluorene
Naphthalene

Total PAHs
TPH In ug/L

niR<5fi|

Oil

Volatlles In ug/L
Telrachloroelhene

Results for Water Samples
5108-010928-102 6105-010928-105

MW-5 MW-6

9/28/2001 9/28/2001
19-34 17-32

108 50

12.1 2.72

2.95 2.51
1.46 I U

11.3 3.65
? u y U
1 U 1 II

0.1 U 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U
0.1 U. 0.1 U
0.1 U 0.1 U
0.2 U 0.2 U
0.1 U 0.1 U

0.448 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U
0.1 U O.I U
0.1 U 0.1 U
0.1 U 0.1 U

•i -i ft n -i 1 1

0 179 j- n 1 M

1.78 0.2 U

Sheet 2 of 2

5106-011001-108

MW-7

10/01/2001
17-32

20 U

1.38

2 U
4.47

11 fi

1 U
7 U

1 tJ

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.2 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U - • .
0.1 U
0.1 U
0.1 U

9 -1 ^1

e i*V}

0.306

FADATA\Job&'.Portc<Pw<laniM519l-Ol T-1 RbkAuessmenAAppereednMfFhA

Notes:
1. U = Not detected at or above the method reporting limits.
2. J= Estimated Concentration.
3. R = Rejected Data (see Appendix F).

1
1

POPT1S601180
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Facing Northwest looKing at B-20 Area

i
Photograph 2 - Facing Southeast looking at bank area near Concrete Pier,

i
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Photograph 3 - Facing east standing at south end of Concrete Pier.

Photograph 4 - Facing east standing south of Concrete Pier.
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Photograph 5 - Facing west viewing north end of Terminal 1.

Photograph 6 - Facing southwest viewing north end of Terminal 1.
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Photograph 7 - Facing soTJtlT viewing riorth end of Terminal 1.

Photograph 8 - Facing south viewing north end of Terminal 1.
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Photograph 9 - Facing east between two buildings at Terminal T

Photograph 10 - Facing south viewing south end of Terminal 1
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Hart Crowser

Facing south viewing adjacent property at south end of
Terminal 1.

I
Photograph 12 - Facing north-viewing south building on south side of

Terminal tr-
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I Photograph 13 - Facing south viewing south side of Terminal
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Photograph 14 - Facing east viewing south end of Terminal 1.
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Photograph 15 - Facing south viewing south end of Terminal 1.
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Site Name
Date of Site Visit
Site Location
Site Visit Conducted
by

Pint Aait V

ATTACHMENT 1
Ecological Scoping Checklist

Terminal 1 South
October 2, 2001
2100 NW Front Avenue alone the
Keith A Kroeper

Willamette River in Portland, Oregon

CONTAMINANTS Ul< JUNTKKEST
Types, Classes, Or Specific Hazardous Substances *

Known Or Suspected Ousite
Total Petroleum Hydrocarbons (TPH), polycyclic aromatic hydrocarbons X
(PAHs), volatile organic compounds (VOCs), and metals.

1 As defined by OAR 340-122-1 15(30) * As defined

I p a r t f l

|

1

I

1

Adjacent to Or
in locality of
the facility t

by OAR 340-122-1 15(34)

nn^TruvFri IMPACTX A*t^or*f ATTTTI WITH TITF mTF
Onsite vegetation (None, Limited, Extensive)
Vegetation in the locality of the site (None, Limited, Extensive)
Onsite wildlife such as macroinvertebrates, reptiles, amphibians, birds, mammals, other
(None, Limited, Extensive)
Wildlife such as macroinvertebrates, reptiles, amphibians, birds, mammals, other in the
locality of the site (None. Limited. Extensive)
Other readily observable
Discussion:

imparts (Nnnej Dismiss hfilmv)

N
N
N

N

N

1

.

POPT1S601228



t ATTACHMENT 1
Ecological Scoping Checklist (cont'd)

-

1
•

1
•

1
•

.

I'art-W
SPECIFIC EVALUATION OF ECOLOGICAL RECEPTORS /HABITAT

Terrestrial -Wooded • . . : .
.Percentage of site that is wooded
Dominant v^whition tvr>e ^Fvprrrff^n DpriHimn^ IVfiypH^

Prominent tree size at breast height, i.e., four feet (<6", 6" to 12", >12")
Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds,
Mammals^ Other)
terrestrial .- Scrub/Shrub/ljrasses •' .;. •; • " • • - . . , :.
Percentage of site that is scrub/shrub
Dominant vegetation type (Scrub, Shrub, Grasses, Other)
Prominent height of vegetation «2', 2' to 5', >5')
Density of vegetation (Dense, Patchy, Sparse)
Evidence /observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds,
IVTimmil*! Ortipr'l
'1* J t 9 v% • » 'l errestriat - Kuuernl • • . -. •
Percentage of site that is ruderal
Dominant vegetation type (Landscaped, Agriculture, Bare ground)
Prominent height of vegetation (0', >0' to <2', 2' to 5', >5')
Density of vegetation (Dense, Patchy, Sparse)
Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds,
Mammals Otherl

Aquatic-- Non-flowing (Icntic) •- ' — ̂  •. •• •: •• '• .. - . • . —
Percentage of site that is covered by lakes or ponds
Type of water bodies (Lakes, Ponds, Vernal pools, Impoundments, Lagoon, Reservoir,

(UJillJ

SI'TC (acres), average depth (feet), trophic status of water bodies
Source water (River, Stream, Groundwater, Industrial discharge, Surface water runoff)
Water discharge point (None, River, Stream, Groundwater, Wetlands impoundment)
Nature of bottom (Muddy, Rocky. Sand. Concrete, Other)
Vegetation present (Submerged, Emergent, Floating)
Obvious wetlands present (Yes / No)
.evidence/ observation ol wilaiiic (Macroinvertebrates, Keptiles, Amphibians, linos,
Mammals, Oilier)
Aquatic - flowing (lotic) . , ; : . - ,
Percentage of site that is covered by rivers, streams (brooks, creeks), intermittent
streams, dry wash, arroyo, ditches, or channel waterway
Type of water bodies (Rivers, Streams, Intermittent Streams, Dry wash, Arroyo,
Ditches, Channel waterway)
Size (acres), average depth (feet), approximate flow rate (cfs) of water bodies
Bank environment (cover: Vegetated, BRIT. / slope; Steep, Gradual / height (in feet))
Source water (River, Stream, Groundwater, Industrial discharge, Surface water runoff)
Tidal influence (Yes / No)
Water discharge puint (None, River, Stream, Groundwater, Wetlands impoundment)
Nature of bottom (Muddy, Kocky, Sand, Concrete, Other)

Finding

n
P *

• - •- •-.. . ' , ...
<1%
Weed
<2'
S
B

' :. .

99%
B (paved)

0'
S
B

0%

• . : ' •
0%

t
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SPECIFIC EVALUATION OF ECOLOGICAL KECEFl'OKS / HABITAT Finding
Vegetation present (Submerged, Emergent, Floating)
Obvious wetlands present (Yes / No)
Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds,
Mammals, Other)

-Aquatic- Wetlands — ̂ — , •- — : — •-+-+ : — ̂ — — -—^

Wetlands suspected as site is/has (Adjacent to water body, in Floodplain, Standing
water, Dark wet soils, Mud cracks, Debris line, Water marks)
Vegetation present (Submerged, Emergent, Scrub/shrub, Wooded)
Size (acres) and depth (feet) of suspected wetlands
Source water (River, Stream, Groundwater, Industrial discharge, Surface water runoff)
Water discharge_poinl^None, River, Stream, Groundwater, Impoundment)
TidaUnfluence-(Yes / No)
Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds,
Mammals, Other)

^* P: Photographic documentation of these features is highly recommended.

PartO
ECOLOGICALLY IMPORTANT SPECIES / HABITATS OBSERVED

<

Terminal 1 South is located adjacent to the Willamette River, which is habitat for Coastal cutthroat
trout (proposed threatened), Coho salmon (candidate), Steelhead (threatened), and Chinook salmon

POPT1S601230
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1 ATTACHMENT 2

Evaluation of Receptor-Pathway Interactions

1

1
•

1
1

•

1
•

1
1

EVALUATION OF RECEPTOR-PATHWAY INTERACTIONS
Are hazardous substances present or potentially present in surface waters?
AND
Are ecologically important species_or habitats present?
AND
Could hazardous substances reach these receptors via surface water?
\VllCTi nn^werinf* thf* flhow* nnp£tfifiTiP fonrirl^r thi^ {Villrm/inf*'

• Ability of hazardous substances to migrate to surface waters.
• Terrestrial organisms may be dermally exposed to water-borne contaminants as a

result of wading or swimming in contaminated waters. Aquatic receptors may be
exposed through osmotic exchange, respiration or ventilation oi surface waters.

• Contaminants may be taken-up by terrestrial plants whose roots are in contact with
surface waters.

• Terrestrial receptors may ingest water-borne contaminants if contaminated surface
waters are used as a drinking water source.

Are hazardous substances present or potentially present in groundwntcr?
AND
Are ecolo°ical]y important species or habitats present'
AND
Could hazardous substances reach these receptors via groundwater?

• Known or suspected piesence of hazardous substances in groundwater.
• Ability of hazardous substances to migrate to groundwater.
• Potential for hazardous substances to migrate via groundwater and discharge into

habitats and/or surface waters.
• Contaminants may be taken-up by terrestrial and rooted aquatic plants whose roots are

in contact with groundwater present within the root zone (~lm depth).
• Terrestrial wildlife receptors generally will not contact grounriwater unless it is

discharged to the surface.

Y

Y

Y

N
N

N

N

N

U

"'

"Y" = yes; "N" = No, "TJ" = Unknown (counts as a "Y")

I
1
1
I
1

Updut etl November 1998
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t ATTACHMENT 2

Evaluation of Receptor-Pathway Interactions (cont'd)

•^ —

1
•

1
1

1•
1
1

— •

EVALUATION OF REC'EPTOK-FA I'll WAV INTERACTIONS
Are hazardous substances present or potentially present in sediments?
AND
Arc ecologically important species or habitats present?
AND
Could hazardous substances reach these receptors via contact with sediments?

• Known or suspected presence of hazardous substances in sediment.
• Ability of hazardous substances to leach or erode from surface soils and be carried

into sediment via surface runoff.
• Potential lor contaminated groundwater to upwell through, and deposit contaminants

in, sediments.
• If sediments are present in an area that is only periodically inundated with water,

terrestrial species may be dermally exposed during dry periods. Aquatic receptors
may be directly exposed to sediments or may be exposed through osmotic exchange,
respiration or ventilation of sediment pore waters.

• Terrestrial plants may be exposed to sediment in an area that is only periodically
inundated with water.

» TF Rpffimpnt1? nrp rvrpspnt in Jin nrf*n *thnt i^ onlv npriofttppMi' i^uiriflatpd with wfiter

terrestrial species may have direct access to sediments for the purposes of incidental
ingestion. Aquatic receptors may regularly or incidentally ingest sediment while

* * • . * * . d . ^ • • * »Are hazardous substances present or potentially present in prey or food items ol
ecologically important receptors?
AND
Are ecologically important species or habitats present? -
AND
Could hazardous substances reach these receptors via consumption of food items?
When answering the above questions, consider the following:
• Higher trophic level terrestrial and aquatic consumers and predators may be exposed

through consumption of contaminated food sources.
• In genera], organic contaminants with log KoW > 3.5 may accumulate in terrestrial
' mammals i\r\(\ those with a log JCOW> 5 may apr.iimnlnte in nqiiaticjvertehrntes.

V

Y

i

-N-

N

N

N

N

U

" = No. "U* •»• Unknowa-foowrts^ts a "Y")

I

t
Updated November 1998
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T ATTACHMENT 2

Evaluation of Receptor-Pathway Interactions (cont'd)

1 ,

1
1
1

1
•

1
1

EVALUATtON OF RECEPTOR-PATHWAY INTERACTIONS
Are hazardous substances present or potentially present in surficial soils?
AND
Are ppolngioally important species or habitats present?

AND
Could hazardous substances reach these receptors via incidental ingestion of or

-dermal contact with surficial soils?

• Known or suspected presence of hazardous substances in surficial (~lm depth) soils.
• Ability of hazardous substances to migrate to surficial soils.
• Significant exposure via dermal contact would generally be limited to organic

contaminants which are lipophilic and can cross epidermal barriers.
• Exposure of terrestrial plants to contaminants present in particulates deposited on leaf

and stem surfaces by rain striking contaminated soils (i.e., rain splash).
• Contaminants in bulk soil may partition into soil solution, makina them available to

roots.
• Incidental ingestion of contaminated soil could occur while animals grub for food

resident in thp soil fppd on plant matter covT^d with nr»rrt»ir»''v>teH .inil or while
ojoominc themselves clean of soil

Arc hazardous substances present or potentially present in soils?
AND
Are ecologically inipoi Luil species or habitats present?
AKTTkAINU
Could hazardous substances reach these receptors via vapors or fugitive dust carried
in surface air or confined in burrows?
When answering the above questions, consider the iollowmg:
• Volatility of the hazardous substance (volatile chemicals generally have Henry's Law

constant > 10"5 atm-m3/mol and molecular weight < 200 g/mol).
• Exposure via inhalation is most important to organisms that burrow in contaminated

soils, given the limited amounts of air present to dilute vapors and an absence of air
movement to disperse gases.

• Exposure via inhalation of fugitive dust is particularly applicable to ground-dwelling
species that could be pxpof^d to dust disturbed by th^ir foraging f>r burrowing
activities or by wind movement

• Foliar uptake of organic vapors would be limited to those contaminants with relatively
high vapor pressures.

• Exposure of tencstiial plants to contaminants present in particulates deposited on leaf
und stun surfaces.

Y

Y

Y

N

N

N

N

~U

••

I
I

"Y" = yes; "N" = No, "U" - Unknown (counts as a "Y")

t
Updated November 1998
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NATURAL HERITACE-PRQCRAM

A Cooperative Project of:

September 7,'2001
> r ,Nature)
Conservancy.

Taku Fuji, Ph.D.
Hart Crowser, Inc.
Five Centerpointe Drive, Suite 740

1322 SE Morrison Street
Portland, OR 97214-2423

VOICE/PAX (503) 731-3Q70

I

T

T.ake Oswego, OR 97035-8657

Dear Dr. Fuji:

~THank you for requesting informatiorTfirom tKFOregon NalurarHeritage Program (ONHPJTWe~have conducted"!"
data system search for rare, threatened and endangered plant and animal records for your Port oi Portland
Terminal 1 SouthProject (15191-01) in Township 1 North, Range 1 East, Section 28.

t
Fourteen (14) records were noted within a two-mile radius of yourproject-and-arc included on the enclosed :—
computer printout. A key to the Fields is also included.

Please remember that the lack of rare element information Scorn a given area does not mean that there are no
significant elements there, only that there is no information known to us from the site. To assure that there are no

t elements present you should inventory the site, at the ;important < ; appropriate season.

I

I

dt

-I

Please note that at this time ONHP does not have comprehensive computerized records available for all
anadromous fish in Oregon. I have listed below the species that may be present within the waterways contained
in the project area. J have also included their listing Uy~the National Marine 1'ishenes Service (NMl-'S). • For more
information on anadromous tish you may wish to contact NMFSlit: 525 NE Oregon Street; Portland, Oregon
97232-2737. Please also note that the U.S. Fish and Wildlife Service now has jurisdiction over coastal cutthroat
trout.

i
^ , utCoastal cuttmOcit trout

(Columbia Rivcr/SW Washington)
Coho salmon (Lower Columbia River)
oiccllicau (,J->OWci Vxcrluiiiuia JKlVcij
Stccllmad (Upper Willamette River)
Chinook salmon (Lower Columbia River)
Chinook salmon (Upper Willamette River)

.
Oncorhynchus clarki clarki

Oncorhynchus kisutch
Oncorhynchui inyklss
Oncorhynchus rnykiss
Oncorhynchus tshawytscha
Oncorhynchus tshawytscha

Proposed 1 nrcatcncd

Candidate
Threatened
Tin uatened ,
Threatened
Threatened

TI. : ,. ,1 .,i .. :,. . m..n.i , «: .-, i .... i r 11 n i f^ r r •< . :.»..+ ***..! !„• •*.-.« «•<* i. r. .i:..*.«ii»4-n *i

If you need additional information or have any questions, please do not hesitate to contact me.

Sincerely,

\JJ*—*~~"v-~~*^a

I
Cliff Alton
Conservation Information Assistant

T
t

nvoce-
computer printout and data key

POPT1S601236
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(8:19:03 07 SEP 2001

NAME:

Pogo 1

FALCO PCREGAINUS ANATUH

EO-CODE; ABNKD06071'013 LAST OBS' 1007

COUNTY(B): HULTNOHAH FIRST OBS: 1994

QUAD NAMES: PORTLAND LAT: xxxxxxN

K PHYSIOGRAPHIC PROV: HV LONG: xxxxxxxW

T-R-8:

T-R-S COMMENTS:

EO-RANK/COMM:

1 DIRECTIONS:

OOINOOIE xx QUADCODE: 4512236

Data BlocKed, see 'DIRECTIONS'

D :

Contact Oregon Natural Heritage Program (503) 731-3070

HFBT fiTTF. RPP ANHOBS.

FED STATUS:

STATE STATUS:

SIZE:

HINELEV (Feet):

MAXELEV (Faat):

PRECISION :

LE

SO

s

1
EOTYPE:

COHHENTS:

BREEDING SITE

11

1

I•
I
1

I
1
1

ANNUAL OBSERVATION:

OWNER:

MANAGED AREA:

MANAGE COHM:

PROT COHM:

BEST SOURCE:

EO-COOE:

COUNTY(s):

QUAD NAMES:

PHYSIOGRAPHIC PROV:

T-R-S:

T-R-S COMMENTS:

EO-RANK/COHM:

DIRECTIONS -.

EO-DATA:

EOTYPE:

COMMENTS:

ANNUAL OBSERVATION:

MANAGE COMM:

PROT COHH:

BEST SOURCE:

1997-NESTING OBSERVED

1996-2 ADULTS, AT LEAST 2 CHICKS

1Ut»-Z AUULI9, 1 VWHG t-LEUGKU

1994-2 ADULTS, 1 YOUNG FLEDGED

STATE

STATE HIGHWAY MAINTENANCE DIST 2B

NUGENT, HARTIN. OOFH.

AFCHA0203 1*037 LAST OBS: 1999 -PRE FED STATUS: C

COLUMBIA FIRST OBS: STATE STATUS:. LE

HULTNOMAH

CLACKAHAS

OREGON CITY LAT: SIZE:

GLADSTONE

LAKE OSHEGO

SAUVIE ISLAND

ST HELENS

LONG: HINELEV (Foot) :

QUADCOOE: 45122S5 HAXELEV (Feet):

4512246

4512250

4512257

4512267

4512277

PRECISION: H

SCAPPCCSe BAY, HULTHOMAH CHANNEL, WILLAMEMt RIVER

OOFH DISTRIBUTION MAPS USED TO CREATE THE 1:24,000 COVERAGE

REARING A MIGRATION - flon

DISTRIBUTION INFORMATION USED IN THIS EOR MAS DERIVED FflOH ODFH GEOGRAPHIC RESOURCES DATA PRODUCED AND

DISTRIBUTED IN 1099. UNLESS SPECIFIC DATA EXISTS IN THE DATA FIELD, THE INFOflHATION PRESENTED IN THIS EOR

REPRESENTS THE "BEST PROFESSIONAL JUDGMENT' BY ODFH '3 DISTRICT FISHERIES BIOLOGIST; THE PRESENCE OF COHO

IN DESCRIBED AREAS SHOULD BE CONSIDERED UNDOCUMENTED BUT AS HAVING A POTENTIAL OF BEING PRESENT.

2000 "OOFH GEOGRAPHIC RESOURCES DATA; HAESEY, JAY; BENNETT, DON.

POPT1S601237



I

ragg a-ot-w-

—10:10:04 07 SEP 2001

NAME:

COUNTY(B):

QUAD NAMES:

|
•L>

1 PHYSIOGRAPHIC PROV:

T-R-S:

|

T-R-S COMMENTS:

EO-RANK/COMM:

DIRECTIONS:

Paga 2

ONCORHYNCHUS TSHAHYTSCHA POP 21

-AFCHA020SW006-

CLACKAMAS

MULTNOMAH

COLUMBIA

OREGON CITY

GLADSTONE

LAKE OSHEGO

PORTLAND

L1HNTOH

SMJVI6 ISLAND

ST HELENS

:
SCAPPOOSE BAY,

LAST 063* 1000 • PflE FED STATUS" LT

FIRST DBS: STATE STATUS:

LAT: SIZE:

LONG: MINELEV (Feet):

QUADCODE: 4512235 MAXELEV (Feot) :

4512245

451^246

4512256

4512257

4512S07

4512277

PRECISION: H

MULTNOMAH CHANNEL, WILLAMETTE RIVER

• fn n«v«. one-tun null, nntnj nTe-TDTnii-rTnu u/lrc liccn Tn >>ne«Te TUB t ,nj nnn <-«l/IIDAfii

I

EOTYPE: REARING 3 HIGRATIOf4 - fieh

COMMENTS: DISTRIBUTION INFORMATION USED IN THIS EOR WAS DERIVED FROM ODFH QEOQRAPHIC RESOURCES DATA PRODUCED AND

DISTRIBUTED IN 1099. UNLESS SPECIFIC DATA EXISTS IN THE DATA FIELD, THE INFORMATION PRESEtfTED IK THIS EOR

if, REPRESENTS THE "BEST PROFESSIONAL JUDGMENT" BY ODFH'S DISTRICT FISHERIES BIOLOGIST; THE PRESENCE OF

t

CHINOOK IN DESCRIBED AREAS SHOULD BE CONSIDERED UNDOCUMENTED BUT AS HAVING A POTENTIAL OF BEING PRESENT .

ANNUAL OBSERVATION:

OHNER:

MAMAfiF f.nMH-

PROT COMH:

BEST SOURCE: 2000 ODFW GEOGRAPHIC RESOURCES DATA; MASSEY, JAY; BENNETT, DOM.

1
V

1
1

NAME:

COHHOH NAME:

EO-CODE:

COUHTY(B) :

QUAD NAMES:

PHYSIOGRAPHIC PROV:

T-R-S:

f_H_g COMMENTS'

EO-RAJIK/COW:

DIRECTIONS:

DESCRIPTION:

ONCORHYNCHUS TSHAHYTSCHA POP 22

CHINOOK SALKUN - LOWEH COLUMBIA RIVEK FALL HUN

AfCH^0205Y'006 LAST CBS: 1999 -PRE ' FED STATUS: LT

OlACKAMAS FIRST OB3: STATE STATUS: 6C

MULTNOMAH • '

COLUMBIA

OREGON CITY LAT: • SIZE:

GLADSTONE

LAKE OGHEGO

PORTLAND

SAUVIE ISLAND

LONG: MINELEV (Feet) :

QUAOCODE: 4512235 HAXELEV {Feet) :

4512245

' 451224O

4S122S6

4512257

PRECIsTnH • H

SCAPPOOSE BAY & TRIBUTARIEO, WILLAMETTE BIVEfl 4 TRIBUTARIES

POPT1S601238
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18:19:04 07 SEP 2001 Pago 3

EO-OATA: FALL RUN; ODFH DISTRIBUTION MAPS USED TO CREATE THE 1:24,000 COVERAGE

EOTYPE: REARING & MIGRATION - fish

COMMENTS: DISTRIBUTION INFORMATION USED IN THIS fOtt HA8 DERIVED FT10H OPFH GEOGRAPHie-RESOURCES-OATA-PROOUCEO-AND

DISTRIBUTED_IH_1990.._UHLESS_EPECIEIC-DATA-EXIST3-IH-THE-OATA-FIELD,--THE-INEORHATTmi PRESENTED IN-THIS-EOR-

REPRESEMTS THE 'BEST PROFESSIONAL JUDGMENT- BY OOFH'S DISTRICT FISHERIES BIOLOGIST; THE PRESENCE OF

CHINOOK IB DESCRIBED AREAS'SHOULD BE CONSIDERED UNDOCUMENTED BUT AS HAVIHQ A POTENTIAL OF BEINQ PRESENT.
ANNUAL OBSERVATION:

1

I

OHNER:

"MANAGED AHbA:

MANAGE COHM:

PROT COKH:

1
1

I
.-•

HAHE: OKCORHYNCHU8 MYKISS POP R7

COMMON NAME: STEELHEAO • LOHER COLUMBIA RIVER HINTER RUN

EO-CODE: AFCHA02 1.12" 001 LAST OBS: 1909-PHE FED STATUS: LT

COUNTY(B) : ULACKAHAS

COLUMBIA

QUAD NAMES: OREGON CITY

GLADSTONE

LAKE OSHEGO

PORTLAND

LINNTON

SAUVIE ISLAND

PHYSIOGRAPHIC PROV*

T-R-S:

T-R-8 COMMENTS:

EO-RANK/COHM: :

HIHSr UHB: OTA IE STAIUS: SO

LAT: SIZE:

|̂nf|̂. MINELEV (Foot)*

OUADCODE: 4512235 • MAXELEV (Feet):

4512245

4S1224G

4512256

4512257

43 12267

4512277

PRECISION: M

DIRECTIONS: SCAPPOOSE BAY, MULTNOHAH CHANNEL, WILLAMETTE RIVER

DESCRIPTION:

EO-DATA: WINTER RUN: ODFH DISTRIBUTION

tUIWt: HtAKlNG » HIGHA1IUH • fish

MAPS USED TO CREATE THE 1:24,000 COVERAGE

DISTRIBUTED IN 1000. UNLESS SPECIFIC DATA EXISTS IN THE DATA FIELD, THE INFORMATION PRESENTED IN THIS EOH

REPRESENTS THE 'BEST PROFESSIONAL JUDGMENT1 BY ODFH'S DISTRICT FISHERIES BIOLOGIST; THE PRESENCE OF

STEELHEAD IN DESCRIBED AREAS SHOULD BE CONSIDERED UNDOCUMENTED BUT A3 HAVIHQ A POTENTIAL OF BEINQ

PRESENT.

1

ANNUAL OBSERVATION:

OUNER:

MANAGED AREA:

HAHAOE COHM:

PBOT COMM;

BEST SOURCE: 2000 OOFM GEOGRAPHIC RESOURCES DATA; MASSEY, JAY; BENNETT, PON.

HAHE: COAYNORHINU3 TOUNSENDII TOWNSENDII

I
I

COHHOH NAME: PACIFIC HE3TEBN BIG -EARED BAT

Eb-CODE: AMACCO~80V5M>7t

COUNTY(s): HULTNOHAH

QUAD NAMES: PORTLAND

PHYSIOSBAPHIC-PtUm-HV

T-R-S! OOIMDOIE 25__

T-R-S,COMMENTS:

EO-RANK/COHH: D :
DIRECTIONS: PORTLAND - ON THE E SIDE

LAST OBS: V928-09-05

FIRST OBS: 1914

LAT: 453220N

WHG4—122-3800M

_flUflQCOUEj_45J225fl_

FED STATUS: SOC

STATE STATUS: SC

SIZE: 0
HIHELEV (Foot): 150

-HAXFI F.V

PRECISION: G

POPT1S601239



-rium. i»im/win -tune: wticmn—lime: w.t1
)'fl:1»:04 07 SEP 3001

1

.

1m-

1
1

.

1
1

.

•
1

IW

I

1

Page 4

DESCRIPTION:

EO-DATA: ADULT HALE IN THE JEHETT COLLECTION HAS CAPTURED 9-b-2O,

THAT MAS US6D-BY-fWtrt)ftEOS~OP BATS IN 1914, BUI HAS LAItH

COMMENTS:

ANNUAL OBSERVATION:

OWNER: PRIVATE

MANAGED AREA:

MANAGE COW:

PROT COHH:

BEST SOURCE: BAILEY. 1936. MAMMALS

A FEN HI FROH A CAVE ON THE E SIOE OF PORTLAND

UbtJIHUYbU BV VANDALS

OF ORC60N. HASSER & CROSS. 1OTt. NOTES ON THE DISTRIBUTION OF CREGOU BATS

NAME: ANTRDZOUS PALLIDUS PACTPiriJS

COMMON NAME: PACIFIC PALLID BAT

EO-COOE: AMACC10011ir016

COUHTY(G): HULTNOHAH

QUAD HAMES: PORTLAND

HHYS1OGHAPHIC HHOV: HV

T-R-S: OOIS001E 04

T-fl-S COHHEHTS:

EO -RANK /COHH: :

DIRECTIONS: PORTLAND

LAST OBS: 1S27-08

FIRST OBS: 1927

LAT: 4S304SM
LOflQ: 1224130H

OUADCODE: 4512256

DESCRIPTION:

EO-DATA: LEO SIHOH REPORTED A LARGE NUHBER OF PALLID BATS FLYING

MID-AUGUST, 1927. DATE INDICATES A BREEDING COLONY

COMMENTS *

ANNUAL OBSERVATION:

OWNER :

MANAGED AREA:

MANAGE COMM: '

PROT COHH:

BEST SOURCE: BAILEY. 1938. MAMMALS

NAME • CHRYSEMYS PICTA

COMMON NAME: PAINTED TUBTI F

GO-CODE: ARAADOIOIO'OeO

COUNTY(o): MULTHOMAH

QUAD NAMES; PORTLAND

PHYSIOGRAPHIC PROV: HV

& LIFE ZONES OF OREGON

LAST OBS: 1991-08-09

FIRST OBS: 1991-08-02

LAT: 453141N

LONG: 1224350M

T-h-b: OChNOGit: 61 uu/ujijuuc: 4012:100

T-R-S COMMENTS) SW4NE4 [TRS NOT GIVEN]

EO-RAHK/CCHH: C :

DIRECTIONS: PORTLAND AUDUBON SOCIETY POND. S151 NH CORNELL RD.

DESCRIPTION:

FED STATUS: SOC

STATE STATUS: SV

SIZE: 0

HIIIELEV (Feet) : 150

HAXELEV (Feet):

PRECISION: G

AROUND A CHURCH TOMER OK Ml EVENING IN

FED STATUS:

STATE STATUS: SC

SIZE :

HINELEV (Foal); 450

PRECISION: S

EO-DATA: 1991: 1 INDIVIDUAL OBSERVED.

EOTYPE: '

COMMENTS:

MANAGED AREA:

MANAGE COHH:

PROT COHH:

BEST SOURCE: BRUCE, CHARLIE. ODFH.

NAME: CHRYSEHYS PICTA

COHHOH NAME: PAINTED TURTLE

nfiUNTY(n) : fi" TMQWH

QUAD NAMES: PORTLAND

PHYSIOGRAPHIC PROV: HV

T-R-6: OOISOOIE 5

FIR?T 06?' 1Qf?5-04-10

LAT: 453 10 OH

LONG: 1224253U

OUADCCOE: 4512256

T̂ATF ̂ TATUS • -"SO

3IZE;

HIHELEV (Feat): 770

HAXELEV (Feet):

POPT1S601240
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I

T-R-S COMMENTS:

EO-RAHK/GOHM:

DIRECTIONS:

DESCRI P_TIOH^

EO-DATA:

EOTYPE:

COMMENTS:

HH4 (TRS NOT GIVEN)

HOYT PARK, FAJHVIEH BOULEVARa.-

PRECISION: M

1965: 1 INDIVIDUAL COLLECTED

OBSERVER: CAVAHAGH, R. PORTLAND STATE UNIVERSITY SPECIMEN #002431.
ANNUAL OBSERVATION:

UHNtn.

MANAGED AREA:

MANAGE COKH:

PHOT COMM:

BEST SOURCE; BRUCE. CHAHLIE. ODFH.

I

t

NAME:

COMMON HAHE:

- EO~COOE :

CLEHMYS HAHHORATA HABMOHATA

NORTHWESTERN POND TURTLE

-FED-STATIW:-SOC-

QUAD NAMES: PORTLAND

PHYSIOGRAPHIC PBOV: UV

T-R-3: OOI5001E 04

LAT: 4S3045N

LOHQ: 1224 I30H

QUADCODE: 4S122SO

SIZE: 0
HIHELEV (Feet) :

MAXELEV (Feet):

T-R-8 COHHEffTS: PRECISION: Q

EO-RANK/COHH:

DIRECTIONS:

DESCRIPTION:

EO-PATAl

D :
PORTLAND

SPECIES BeCOHDED gT -inn» naTF<a UfiT

COMMENTS:

ANNUAL OBSERVATION:

OMNER:

• MANAGED AREA:

1

1

PflOT COMH:

BEST SOURCE:

HAME:

COMMON HAME:

EO-CODE:

COUHTY(o) !

QUAD NAMES:

T-R-S:

T-R-S COMMENTS:

EO-RANK/COMH:

DIRECTIONS:

DESCRIPTION :

EO-DATA:

EOTYPd:

ANNUAL OBSERVATION'

OHNER:

MANAGED AREA:

MANAGE COMM:

ST. JOHN, ALAN. 1084. HERPETOLOGY OF THE LOWER HILUWETTE VALLEY

ASTER CURTUS

MH1TE-TOPPED ASTER

PDASTQTORO'006 LAST OBS: 1808-08 FED STATUS: SOC

HULTNOHAH FIH$T OBS: • 1898 STATE STATUS: LT

001S001E 04 QUADCODE: 4S12256 MAXELEV (Feet):

PRECISION: G

PORTLAND. NO FURTHER INFORMATION.

NO HABITAT DATA.

HERBARIUM COLLECTION: NO NAME, 08-09-98, NO #, MS

* PROT COMH:

I

1

BEST SOURCE:

NAME:

COMMON HAMS'

EO-COOE:

COUNTY(o):

QUAD NAMES:

PHYSIOGRAPHIC PROV:

HERBARIUM COLLECTION AT US

CIMICIFUGA ELATA

TALL ellnPAHp

PORAH07030*OI7 LAST OBS: 1904-00-30 FED STATUS:

MULTNOHAH FIRST 083: 1882 STATE STATUS: C

PORTLAND LAT: 453045N SIZE:

IJV LONG: 1224130H HINELEV (Feet):

POPT1S601241



io:iaKut-ujr Date: <JI/I2W\ time: u:^u: a ot iu-

1

8:13:05 07 SEP 2001 Pane 6

T-R-8

T-R-S COMMENTS

001S001E 4

OH OUR TOPO KAP SEC 48
QUADCODE: 4S122S6 NAXELEV (Feet):

PRECISION: G

1

—DIRECTIONS) PORTLAND

DESCRIPTION:

EO-DATA: HERBARIUM COLLECTION: HENDERSON S.N., 6-13-82, 6-22-82, ORE; DRAKE AND DICKSOH S.H., 5-68, F; DRAKE AND

GORMAN 14. 7-4-90, ORE; HOUELL S.M., 8-20-91, MO; GORMAN S.fl., 6-30-04, ORB

EOTYPE:

COMMENTS:

ANNUAL OBSERVATION:

OWNER:

— m>—

1

1

.

I

•

1

I

MANAGE COflH?

PHOT COMH:

BEST SOURCE:

NAME:

COMMON NAME:

EO-CODE:

COUHTY(s):
nnan UZHFK-

PHYSIOGRAPHIC PROV:

T-R-S:

T-R-8 COMMENTS)

EO-RAHK/COMM:

DIRECT 1UN3:

EO-DATA:

' . EOTYPE:

COMMENTS:

ANNUAL OBSERVATION:

OWNER:

MANAGED AREA:

MANAGE COMM:

BEST SOURCE-

NAME:

COMMON NAME:

EO-CODE:

COUNTY(S) :

QUAD NAMES:

PHYSIOGRAPHIC PROV:

T-R-S COMMENTS:

EO-RANK/COMM:

DIRECTIONS:

DESCRIPTION:

GORMAN COLLECTION

CINICIFUGA ELATA

TALL BUG8ANE

PDRAN07030«077 LAST OBS: 1993-07-08 FED STATUS:

KULTNOMAH FIRST OBS: 1993-07-08 STATE STATUS: C
PORTLAND li\T; 4,SaiSQN SIZE:

MV LONQ: 12242S2U HINELEV (Foot): 200

001N001E 32 OUADCOOE: 4512256 HAXELEV (Feet):

OUB HAP IT'S SEC 50 PRECISION: M

FOREST PAHK, LOHEH KACLCAY TRAIL

1 PLANT, BEGINNING TO BLOOM

1993 PERSONAL COMMUNICATION THROUGH LOIS KEHP

1993-1 PLANT

CITY OF PORTLAND

"5UTHRIE BILL

CAR EX COKOSA

BRISTLY SEDGE

PMCYP032YO-005 LAST OBS: 1887-03-06 FED STATUS:

MULTKOMAH FIRST OBS: 1B8/-03-06 StAtS STATUS:

PORTLAND LAT: 453342H SIZE:

HV LONG: 1224243H HINELEV (Feet): 20

PRECISION: M

"(SHAN) ISLAND' [BRACKETED IHFOHHATION CAME FROM THE CAREX WORKING GROUP -ONHP/SV, 5/37J

• EO-DATA:

tOtTK

COMMENTS:

AWHJAL OBSERVATION:

OHMffii

HERBARIUM COLLECTION: L.F. HENDERSON, S.N., 3-6-1887, ORE-16B44.

PRIVATE

MANAGED AREA:

I

MANAGE COMH:

PROT COHM:

BEST SOURCE: HENDERSON COLLECTION

I
14 Rocordc lietod.

t
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-From: Cfin /Vlton 503-731-3070 To: TaKu Pup —— Date: 9/7/2001 Tliiio: 0:20:40 PM—: Pago 10 uf 10

I

T
f

KEY TO PRINTOUT

NAME AND COMMON NAME: The scientific and common name of the species.
EO-CODE (element occurrence code): Unique Heritage Program code for this occurrence. The first 10 characters are

the code~for the species, and1Re"last"3 are the occurrence numBefi :

COUNTY(S): County name(s)
QUAD NAMES: Name of the USGS 7.5' topographic quadrangle map(s) where the record is mapped.
PHYSIOGRAPHIC PROVINCE: Code for physiographic province.

1

I

BWI = Ochoco. Blue and Wallowa Mte. • BR =Basin and Range
CR = Coasl Range CB = Columbia Basin
EC = East slope of the Cascades KM = Mamath Mountains
HP s High Lava Plains OU = Qwyhea uplands
WC = West slope and crest of the Cascades WV = Willamette Valley

T-R-S: Township, Range and Section, with township first, range second and section third (a space appears between
range and section). 004S029E 32 = Township 4S. Range 29E. Section 32 Fraotinnal townships
are further defined In the T-R COMMENTS field

t

t

T-R-S COMMENTS: Comments relating to township, range or section(s), e.g. SE4NE4 or SENE=SE 1/4 of the NE 1/4
LASTOBS: Last reported sighting date, in the form YYYY-MM-DD

-EtRSTOBS: First reported sighting-date-for-this occurrence in the form-YYYY-MM-DD
-fcATHatitude. North :

LONG: longitude, West
QUADCODE: Heritage Program code for the USGS 7.5' topo map
FED STATUS: US Fish and Wildlife~Service status

LE = listed endangered LT = listed threatened
PE = proposed endangered PT = proposed threatened
SOC = species of concern C = candidate for listing with enough information available for listing

STATE STATUS: For animals. Oregon Department of Fish and Wildlife status

I
LE=listed endangered PE=proposed endangered
PT=proposed threatened SC or C=sensitive-critical
SV or V=sensitive-vulnerable . SP or P=sensiHve peripheral or naturally rare
SU or Insensitive-undetermined.

f

T

SIZE: in acres, whole numbers. 0=unknown
MINELEV: Minimum elevation, in feet.
MAXELEV: Maximum-elevation, In feet.
PRECISION: Second (S)̂ =-exact location; Minute (M) - location^nown to neaiest 1.5 iniles. General (G) = location

known to nearest 5 miles.
EO-RANK/COWIM: Relative quality of this occurrence (A=best site, B=good population or site, Ofair or small

population. D=marginal or destfeyed occurrence) —
—BtREenoNST-Site name and direction-to-site •

DESCRIPTION: Habitat information, e.g. aspect, slope, soils, associated species, community type, etc.
EO-DATA: Species and population biology - numbers, age, nesting success, vigor, phenology, disease, etc.
EOTYPE: For animals, type of occurrence (e.g. roost, nest, etc.)
COMMENTS: Miscellaneous comments
ANNUAL OBSERVATIONS: Summary of yearly observations
OWNER: federal, state, private, etc. . -

-MANAGED-AREAi-BLM-district̂ USRS-Foresti-Privat̂ Pfeservei-etc. — :
MANAGE COMM. Comments on how the site is managed.
PROT COMM (Protection Comments): Comments regarding protectibillty and threats.

~BEST~SOURCE: Best source oflnformation for this occurrence.
I

I

t
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I

APPENDIX F

1 PORrOFPORTtTAND^TERMINAirr
PORTLAND, OREGON

Hahn and Associates, Inc. (HA1) of Portland, Oregon, submitted soil and
water samples to various laboratories for analysis in 1998, 2000, and 2001.

I

T
t

The laboratories included Oregon Analytical Laboratory (OAL) of Beaverton,
Oregon; North Creek Analytical, Inc. (NCA) of Portland, Oregon; and
Environmental Services Laboratory, Inc. (ESL) of Portland, Oregon. Hart

"Crowser has performed cursory reviews of laboratory data compiled"b~y~RAl
in Volumes 1 and 2 of a document titled 'Terminal 1 South Remedial
Investigation Report" and the "Monitoring Well Installation and Groundwater

-Sampling-Report̂  :

The following criteria were evaluated in the data quality review process:

-•—Holding times;-

Method blanks;

Surrogate recoveries;

1

I

t

i Laboratory control sample/laboratory control sample duplicate
(LCS/LCSD) recoveries; •

Matrix spike/matrix spike duplicate (MS/MSD) recoveries; and

Laboratory and field duplicate relative percent difference (RPD).

The review is organized by the Appendix containing the data, and is further
subdivided by laboratory.

• Appendix A: Focused Environmental Site Assessment~(August 1998)

Jj NCA ID No. P803593

1

I

I

Twenty-two soil samples were submitted to the laboratory. The following
analyses were performed on one or more samples:

Hydrocarbon Identification (modified EPA Method 8015);

Total Metals (EPA 600Q/7QOO Series Methods);

t

Phenols (EPA Method 8040A);

HartCrowser Page F-1
15191-01 January 18, 2002
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t
1 -

• Organochlorine Pesticides (EPA Method 8081);

• Pofychlorinated Biphenyls (P^Bs EPA Method 8081)-

• Volatile Organic Compounds (VOCs, EPA Method 8260A);

• Chlorinated Herbicides (EPA Method 81 51 A); and

• Total Petroleum Hydrocarbon fTPH) as Diesel/Oil /NWTPH-Dxl.I
I
I
t

-Hydrocarbon-Identification. All required holding times-were met. No
method blank contamination was detected. Surrogate recoveries were
acceptable. No duplicate results were provided.

Total Metals. All required holding times were met. No method blank
contamination was detected. LCS and MS recoveries were within laboratory
control linrits-witrrthe-fulluwing exception from Batch 0380703. Antimony—
Mb recovery 26 percent was less than control limits (75 to 125 percent),
associated antimony results, which were all nondetect, were flagged as

("1JJ"). I ahnratnry flnpliratp RPD<; wpm arroptahlp. with >hp

t

*

following cxccptions-fer Batch 0380703. .Selenium was dotoctod-in-the
laboratory duplicate, but was not detected in the original sample. However,
since the laboratory duplicate result is less than five times the sample
reporting limit no qualification was necessary. The duplicate RPD for arsenic

I

I

t

(68.2 percent) exceeded the control limit of 40 percent. Associated arsenic
results were flagged as estimated ("J"). No field duplicates were identified.

Phenols. All required holding times were met. No method blank
contamination was detected. Surrogate and LCS recoveries were within

-laboratory control limits with-the-fellowing exceptions. The LCS recoveries
foi 4-diluro-3Hnelliylphenul, 2-chforophenot, and phenotwere greater than—
control limits, while the LCS duplicate recovery for 4-nitrophenol was greater
than the control limit. The LCS duplicate RPDs were acceptable. Since no

I

phennlir rnmpnunds wnrf. rfptarted, nn qualifier*; wprp nprpssary Mn fip|rl

duplicates were identified.

Organochlonne Pesticides. All required holding times were met. No

i
I

method blank contamination was detected. Surrogate, LCS, and MS
recoveries were within laboratory control limits. MS/MSD RPDs were not

calculated since the M5D sample-extractrwas lost during the-€P€-procedure.
~No~field~a'uplicates were identified.

PCBs. All required holding trrnfjs wurp. mp.l-. Nn mRthnH blank rnntaminatinn

-was detected. Surrogate, LCS, and MS recoveries-wore within laboratory control
| limits. MS/MSD RPDs were acceptable. No field duplicates were identified.

•| Hart Crowser Page F-2
~m~. 15191-01 January 18, ZUOZ ~~
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I

VOCs. All required holding times were met. No method blank
contamination was detected. Surrogate, LCS, andTvTS recoveries were wilhin

1

laboratory control limits. MS/MSD RPDs were acceptable. No field
duplicates were identified.

Chlorinated Herbicides. All required hofdwg~tirnes were met No method"
blank contamination was detected. Surrogate and LCS recoveries were
within laboratory control limits. LCS duplicate RPDs were acceptable. No

I TPH as Diesel/Oil. All required holding times were met No method blank
contamination was detected. Surrogate and LCS recoveries were within

I

t

t

laboratory control limits with the following exception. The surrogate recovery
for sample T-l B-5 0-2 was not recoverable due to sample dilution. No
qualification was necessary, baboratory duplicate RPDs were~acceptable. No

field duplicates were identified. ~~ ~

I- Baseline Soil Samples (February and March 2000)

1

Sample No. Prefix: 4976-000229
OALIDNo. L153236

Twenty-nine soil samples were submitted to the laboratory. The following
analyses were performed on one or more samples:

• - - - - -

1 • Total Metals (EPA 6000/7000 Series Methods);

• Benzene, Toluene, Ethylbenzene, and Xylene (BTEX, EPA Method 8260);

• Volatile Organic Compounds (VOCs, fcPA Method o2ou);

• TPH Identification (NWTPH-HCID);

• PTR«; fFPA Mplhnrt flflfPV

• Polynuclear Aromatic Hydrocarbons (PAHs, EPA Method 8270 SIM); and

• TPH as Diesel/Oil (NWTPH-Dx).

Total Metals. All required holding times were met No method blank
contamination was detected LCS and Mb recoveries were witfTifTlaboratory

I

T

control limits with the following exception. Antimony MS recovery was 72
percent versus the control limit of 75 to 125 percent. Associated antimony
results, which were alt-fiendetect, wore flagged "UJ". The MS recovery for
lead was less than the cuntiol Ihnrt-forsarnple -020; however, since the spike
amount was less than four times the sample result, no qualification was

t HartCrowser Page F-3
15191-01 January 18. 2002

POPT1S601248



1
1

™

1
1

•

1
1

•

1

necessary. Laboratory duplicate RPDs were acceptable. No field duplicates
were identified.

BTEX. AH required holding times were met. No method blank contamination
was detected. Surrogate1, LCS, and MS recoveries~were within laboratory
control limits. Mb/MbU duplicate RPDs were acceptable. The MS/MSD data
reported for sample -020 were prepared/analyzed six days before the sample
was prepped, and is therefore unacceptable. Data for sample -020 was
rpiprtprl No fiplri Htmlipafps WPTP idpnlififlrl

VOCs. All required holding times were met No method blank
contamination was detected. Surrogate, LCS, and MS recoveries were within
laboratory control limits with the following exception. The toluene-d8
recovery for sample -028 was greater than laboratory control limits.
However, since this is a positive bias and all results weie not detected, no
qualifiers were necessary. No field duplicates were identified.

TPH Identification. All required hnlHing times wem met. No method blank

control limits with the following exception. The 2-fluorobiphenol recover)' for
sample was not reported due to dilution. No qualifiers were necessary.
Laboratory duplicate RPDs were acceptable. No field duplicates were identified.

PCBs. All required holding times were met. No method blank contamination
. •-- was detected. Surrogate, LCb, and Mb recoveries were WlUilli laburaluiy

control limits. MS/MSD RPDs were acceptable. The LCS and MS/MSD data
reported for sample -020 was prepared/analyzed seven before the sample
was prepped and is therefore unacceptable Data for sample -020 was

rejected. No field duplicates were identified.

PAHs. All required holding times were met with the exception of sample -
020, which was analyzed 23 days after the sample was collected. All
detected results were flagged "J"/ while nondetected results were flagged
"UJ". No method blank contamination was detected. Surrogate, LCS, and
Mb recoveries were within laboratory control limits. MS/MSD RPDs were
acceptable. No field duplicates were identified.

I

-̂ PH-as-Piesel/OH. All required-holding times were met. No method blank—
~contamination"was~detected~Surrogate,~UCS7and-MS-recoveries were within—

laboratory control limits with the following exception. The surrogate recovery
for sample -020 was not recoverable due to sample dilution. No qualification
was ngcgssary. Laboratory duplicate RPP? w^rc acc€*pt3blp. ~\\vt LCS
MS data reported for samples -003, -01 1, -012, -013, -014, -020, -021, -023,

Hart dowser ~ ~~ Page F-4
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T

and -028 were prepared/analyzed between 1 and 2 weeks before the
samples were prepped, and are therefore unacceptable. Data for these

I

t

samples were rejected. No field duplicates were identified.

Appendix J: B 38 Area Characterization

I

Sample No. Prefix: 4876-000313
OAL ID No. L15469

Thirty-one soil samples were submitted to the laboratory, including some
samples that were not analyzed in this set The following analyses were

performed on one or more samples:

I TPH as Diesel/Oil (NWTPH-Dx);

t
Aromatic Hydrnrarhnns (BTFX, EPA Method 8020A); and

PAHs (EPA Method 8270 SIM).

-TPH-as-Piesel/OiL All required holding times were-mefc-No-method blank

contamination was detected. Surrogate recoveries were generally within

laboratory control limits. Surrogate recoveries in some soil samples were

above control limits due to high sample concentrations. Duplicate, LCS, and

MS data reported for some samples were analyzed several days before the

samples arrived in the laboratory. TPH data for samples-031, -036, -051, and
-Ot>6 were rejected on this basis. The remaining duplicate and'tCS data were

I

T

within control limits. MS recoveries for samples -043, -044, -49, -053, -058,

and -060 were outside of control limits, but the LCS data were acceptable, so

no data were quaUfied-on-this-basis.—No-field duplicates were identified.

BTEX. All required holding times were met. No method blank contamination

was detected. LCS, surrogate, and MS recoveries were within laboratory

f

rnntrnl limits. I ahorarory duplicate RPDs were acceptable. No field

duplicates were identified.

PAHs. All required holding times were met. No method blank contamination

1

I

t

was detected. LCS, surrogate, and MS/MSD recoveries were within

laboratory control limits. Laboratory duplicate RPDs were acceptable. No

field duplicates were identified. = —

Hart Crowser Page F-5
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T
Sample Prefix No. 4876-000316

lD NoTtt5520

1
Thirty, soil samples were submitted to the laboratory, including some samples
that were-net analyzed-in-this set. The following analyses were performGd-en-
one or more samples: : : :

• TPH Identification (NWTPH-HCID);

I
• TPH as Diesel/Oil (NWTPH-Dx);

• BTEX, (EPA Method 8020A); and

I
PAHs, (EPA Method

TPH identification. All required holding times were met. No method blank

t

t

contamination was detectecL-LCS-and MS analyses are not requircd-by-
NWTPH-HCID procedure. Surrogate recoveries were acceptable. The
laboratory duplicate RPDs reported were extracted three days before the
incumbent samples were extracted, and are therefore unacceptable. Samples
-063 and -073 were flagged "\" based on the duplicate data and lack of
suitable additional qualify control. No field duplicates were identified.

I

I

TPH as DicscI/Oilr~A1l required holding times were met. No method blank
contamination was detected. LCS and surrogate recoveries were within
laboratory control limits. MS spiking levels were less than 20 percent of the

native soil concentrations; therefore-the-eefttfel limits do not apply-
Laboratory duplicate RPDs were acceptable. Duplicate, LCS, and MS data
reported for -082 and -084 were prepared the day before die sample was

T
prepared, and is therefore unacceptable. Data for -082 and -084 were
rejected. No field duplicates were identified.

BTEX. All required holding times were met. No method'blarrk"

I

contamination was detected. LCS, surrogate, and MS recoveries were within
laboratory control limits. Laboratory duplicate RPDs were acceptable. No

-field-duplicates were analyzed. DupJicate,-LCSrand MS data reported for -—
-Q75-and-Q-79-weTe prepared/analyzetHhree-days-before the sample was
prepared, and is therefore unacceptable. Data for -075 and -079 were
rejected. No field duplicates were identified.

PAHs. All required holding times were met No method blank
contamination was detected. LCS/LCSD and surrogate recoveries were

T
within laboratory control limits. Laboratory duplicate RPDs were acceptable.
No field duplicates were analyzed. LCS/LCSD data reported for -075 and -

Hart Crowser _ _ _ _ _ __ _ Page F-6~~15191-01 January 18. 2002

POPT1S601251



I
f
t
1

079 were prepared and analyzed five days before the sample was analyzed

and is therefore unacceptable. Data for -075 and -079 were rejected. Nor

field duplicates were identified.

Appendix K: Supplemental Site CharacterizatioeL(September 2000)

i
i

Sample Prefix Nos. 5106-000919 & 5106-000920
NCA ID No. P009611

Forty-two soil samples were submitted to the laboratory, including some

samples that were not analyzed in this set. The following analyses were

performed on one or more samples: ~^~^~

m * TPH as Diesel/Oil {NWTPH-Dx);

§
'

"

• PAHs (EPA Method 8270 SIM):

• Low-level VOCs (EPA Method 8260B);

• PCBs (EPA Method 8082);

» Priority Pollutant Metals (EPA 6000/7000

• Tnbutyltm (TBT, Krone method).

Series Methods); and

1
T

TPH as Diesel/OH. All required holding times were met. No method blank
rnntaminntinn was flpfprteri l.CS and surrogate reCOVeH esJWGKJ-With i tl -

laboratory control limits. No MS analyses were performed— Qne-of two

laboratory duplicate RPDs was outside the laboratory control limits. No

data were flagged as a result of the duplicate analyses. No field duplicates

t
were identified.

PAHs. All required holding times were met. No method blank contamination

was detected. Lt-b, surrogate, and MS/MSD recoveries were, within

laboratory control limits. Laboratory duplicate RPDs were acceptable. No

field duplicates were identified.

VOCs. All required holding times were met. No method blank

contamination was detected. LCS and surrogate recoveries were within

laboratory control limits. MS recoveries for all analytes were below control

I

T

-limits;-howeverrsince-LCS-recoveries-were-acGeptable,-no-data-were—
qualified as a result of the MS values. Laboratory duplicate RPDs were
acceptable. No field duplicates were identified.

Hart Crowser [ Page F-7
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1
PCBs. All required holding times were met with one exception. Sample -

^ 023 was re-extracted 8 days after the holding time expired; however, given

iV
1
1

the persistent nature of the analyte, no data were qualified as a result of the
expired holding time. No method blank contamination was detected. LCS,

Laboratory duplicate RPD data were limited to LCS/LCSD and MS/MSD pairs
and was acceptable. No field duplicates were identified.

Priority Pollutant Metals, All required holding times were met No method
blank contamination was detected. LCS and MS recoveries were within
laboratory control. limits with the following exceptions. MSD recovery for
lead was slightly below control limits. Results were not qualified since the MS
recovery was acceptable. Laboratory duplicate RPDs were acceptable. No
field duplicates were identified.

TBT. Analysis was subcontracted to bound Analytical Services, which
reported using the PSEP protocols to perform the analysis. Established
holding times could not be identified. No method blank contamination was

performed. MS/MSD analyses were performed, but no established control
limits were reported. Duplicate analysis RPD data were limited to the

™ MS/MSD pair, and were acceptable. No field duplicates were identified.

1

1
•«

Sample Prefix Nos. 5106-000919 & 5106-000920
NCA ID No. P009722

Thirty-six soil samples were submitted to the laboratory, including some
samples that were not analyzed in this set. The following analyses were

±

• TPH as Diesel/Oil (NWTPH-Dx);

PAHs (tPA Method 8270 SIM);

VOCs (EPA Method 8260B);

-m—Polychlorinated-Bipheiiyl!, (PCBs, EPA Melliud 8082);

• Priority Pollutant Metals (EPA 6000/7000 Series Methods); and

I
-TCLP-Lead4£PA-t3-l-1/6000/7000-Methods).-

TPH as Diesel/Oil. All required holding times were met No method blank

T
contamination was detected. Surrogate and MS recoveries were within
laboratory control limits. LCS analysis is not required by the method, and
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1 -

t
"

*

1
1

•

I
1

1
1

none was performed. Laboratory duplicate RPDs were acceptable. No field

duplicates were identified.

PAHs. All required holding times were met. No method blank contamination
was detected. LCS and surrogate recoveries were within laboratory control
limits. MS/MSD results were within control limits with one exception.
0100976MSD1 had a pyrene recovery above the laboratory control limits;
however, since the bias was positive and the LCS results were accepted, no
data were qualified as a result of the high pyrene recovery Lahf>r?t<~>ry
duplicate RPDs for -050 were outside control limits. Given the acceptability
of the balance of the PAH QC data, no qualifiers were assigned. No field
duplicates were identified.

VOCs. All required holding times were met. No method blank
cutiliiuiinalion was detected. LCS and surrogate recoveries were within
laboratory control limits with one exception. The 4-BHB surrogate for -069
had a recovery above the upper control limit; however, since the bias was
pnsjth/p, no qualifiers were assigned. One MS/MSD set had recoveries for all

no data were qualified as a result of the MS/MSD values. Laboratory
duplicate RPD data were limited to LCS/LCSD and MS/MSD pairs and was
acceptable. No field duplicates were identified.

PCBs. All required holding times were met with one exception. Sample -049
was re-extracted 1 1 days after the holding lime expired; however, given the
persistent nature of the analyte, no data wee qualified as a result of the expired
holding time. No method blank contamination was detected. LCS, MS, and
surrogate recoveries were within laboratory control limits 1 aborat<ry

uplicate NrLJs were acceptable. INO field duplicates were identiiiea.

Priority Pollutant Melals. All required holding times were met. No method
| blank contamination was detected with one exception. The zinc reporting

limit for one prep batch was elevated from 1 mg/kg to 2.5 mg/kg due to
possible laboratory contamination of the sample or the extract. No data were
qualified on this basis, as the only sample associated with blank contained

I

zinc levels greater than 20 times the elevated reporting limit LCS recoveries
were within laboratory control limits. The MS mercury recovery for prep
batch 010Q945 was-less-than the lower control limitrand-the mercury

for -071, -072, and -077 were therefore flagged "}" as estimated. The MS
antimony recovery for prep batch 010846 was less than the lower control

¥
-limit; however a laboratory note stated "Multiple analyses indicate the
percent recovery is outside the control limits due to a matrix effect." Because
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T
the balance of the QC data for this batch was acceptable, the results were
not qualified. The prep bafcTTOpyuuy contained two matrix spikes. Arsenic
and selenium recoveries for OJ2909-MS2 were below the lower control limits;
however, the balance of the associated QC was acceptable, and no data
were qualified. Laboratory-duplicate data were otherwise acceptable. No

"field duplicates weie identified^ ~

TCLP Lead. All required holding times were met. No method blank

i
contamination was reported. -LCS and MS recoveries were acceptable -̂No-
duplicate data were reported.

Sampl̂ Prefix"NosT5106^000925"

t

NCA ID No. P009762

submitted Urthe laboratory. The following analys
were performed on one or more samples:

• TPH as Diesel/Oil (NWTPH-Px); and

1

• PAHs (EPA Method 8270 SIM);

^TPH-as-Dteset/Oil. All required holding times-were met. No-method blank
contamination was detected. Surrogate and LCS recoveries were within
laboratory control limits. MS analysis is not required by the.method, and
none was performed. Laboratory duplicate RPDs were within the laboratory

-control limits. No-field-duplicates^vere-tdentified.

PAHs. All required holding times were met No method blank contamination

t
was detected. LCS, MS, and surrogate recoveries were within laboratory

I

control limits. Duplicate RPD data were acceptable. No field duplicates
were identified.

Appendix L: Data Gap investigation so// samples (ucrooer ana November 2000)

Sample Prefix Nns. 5106-001026, 5106-001027, and 5106-001030
— ESL ID No. 0010192

Thirty soil samples were submitted to the laboratory, including some samples

I
that were not analyzed in this set The following analyses were performed .on_
one or more samples:

• TPH Identification (NWI PFFRCIEJ)r

• TPH as Diesel/Oil (NWTPH-Dx);

t
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t
BTEX, (EPA Method 8020A);

f
±

-PAHsr(EPA-Method8270-SIM);-and-

« Total Arsenic and Lead (EPA 6000/7000 Series Methods).

TPH Identification. All required holding times were met No method blank
contamination was detected. LCS and MS analyses are not required by
NWTPH-HCID procedure, and were not performed. Surrogate recoveries

1

were acceptable. Laboratory duplicate results WBI"R arrpptahlp. Nn field

duplicates were identified.

TPH as Diesel/Oil. All required holding times were met No method'blank

I

t

contamination was detected. No LCS analysis was performed. Surrogate
recoveries were within laboratory control limits. MS recoveries were within
control limits. Laboratory duplicate~RPE>s-were-acceptable. No field '—
duplicates were identified.

PAHs. All required holding times were met. No method blank contamination
was detected. LCS and MS/MSB recoveries-were-within-laboratory control
limits. Laboratory duplicate RPDs were acceptable. Surrogate recoveries for
-067, -068, -085, and -086 were elevated. Since the bias was positive, and
all other associated QC was acceptable, no data were qualified based on

I
surrogate recoveries. No field duplicates were identified.

Total Arsenic and Lead. All required holding times wereTnet. No method
blank contamination was detected LCS and MS recoveries were within
laboratory control limits. Laboratory duplicate RPDs were acceptable with

-the-follQwing-exceptien^-The-RPD for the lead duplicate was 35.7 percent as
compared to a controHimit-of 20 percent. Since the RPD for the lead
MS/MSD pair was acceptable, no data were qualified. No field duplicates

were identified.

I

t

I
Sample Prefix Nos. 5106-001024 & 5106-001025
NCAIDNo. P010845

Fifty-five soil samples were submitted to the laboratory, including some
samples that were not analyzed in this set. The following analyses were
performed on one or more samples: :—:

I TPH as Diesel/Oil (NWTPH-Dx);

PAHs (tPA Method 8270 SIM); and"

VOCs (EPA Method 8260B).
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^
t
1 "fPH~as~Diesel/Oil. Alt required~holding times were met. No method'blank

contamination was detectedTSurrogate and LCS recoveries were within
laboratory control limits. MS analysis is not required by the method, and
none was performed. Laboratory duplicate RPPs were within the laboratory-

T

-control limits. The-chain of custody specified that sample -047 be~perfOrmed~
in duplicate; however, no duplicate analysis was reported in this sample set
No field duplicates were identified.

PAHs. Afl required holding times were met. No method blank contamination
was detected. LCS and surrogate recoveries were within laboratory control

lirrfits7~MS/W5D results were not useable,' as analyte concentrations in the
native sample were greater than four times the spiking levels. Laboratory
duplicate data were acceptable. No field duplicates were identified.

t
t

VOCs. All required holding rimes were met. No method blank

contamination was detected. LCS, MS, and surrogate recoveries were within
laboratory control limits. Laboratory duplicate RPD data warp limifpfl to the.

-MS/MSB paî -and were-acceptable. No field duplicates wore identified.

Sample Prefix No. 5106-0011106
~E5inDTlo. 0011030

I Ten soil samples were submitted to the laboratory, including one sample that
~was no I dtidlyzed in this set. The fallowing analyses were performed on one

I

t

or more samples:

• TPH as Diesel/Oil (NWTPH-Dy);

• PAHs, (EPA Method 8270 SIM); and

• Total Arsenic and Lead (EPA 6000/7000 Series Methods).

TPH as Diesel/Oil. All required holding times were met. No method blank
contamination was detected. LCS recovery was 69.2 percent compared to
the lower control limit ot 70 percent Because the MS recoveries were within
control limits, no data were qualified. Surrogate recoveries were within
laboratory control limits. Laboratory duplicate RPDs were acceptable. No
field duplicates were identified;

I

¥
PAHs. All required holding times were met No method blank contamination
was detected. Surrogate, LCS and MS/MSD rprovprlfi'; were within

4aboratory control-limits. Laboratory duplicate RPDs were acceptable. No
field duplicates were identified.
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T
Total Arsenic and Lead. All required holding times were met. No method
blank contamination was detected. LCS and MS recoveries were within
laboratory control limits. Laboratory duplicate RPDs were acceptable with
the following exception. The RPD for the lead duplicate was 24.6 percent as

"compared to a control luiiit of 20 percent. Since thfc RPD~fot ihti le&d
MS/MbD pair was acceptable, no data were qualified. No field duplicates'"
were identified.

i
Appendix M^BaselineGroundwater (February and March 2000}-

Sample Prefix No. 4876-000229
OAL ID NO.L15336

I Nine water samples were submitted to the laboratory. The following analyses
were performed on one or more samples:

t
PAHs (EPA Method 8270 SIM);

Full List Semivolatile Organic Compounds (Semi-VOAs, EPA Method 8270);

VOCs (EPA Method 8260); and

'Priority Pollutant Dissolves-Metals (Dissolved.Metals, EPA
. 200/6000/7000 Series Methods).

PAHs. All required-holding times were met. No-method blank contamination1

I

t

-was detected. Surrogate and LCS recoveries-were-within laboratory-controf-
limits. No MS data were reported. Laboratory duplicate RPDs were
acceptable. No field duplicates were identified.

Semi-VOAs. All required holding times were met. No method blank
contamination was detected. Surrogate and LCS/LCSD recoveries were
within control limits. Laboratory duplicate KHD data were limilecTto the

I

LCS/LCSD pair and were acceptable. No field duplicates were identified.

-VO€s. All required holding-times were met. No method-blank
contarnmation was detectedr~Surrogate, LCS, and MS/MSD recoveries were
within control limits. Laboratory duplicates RPD data were limited to the
MS/MSD pair and were acceptable. No field duplicates were identified.

Dissolved Metals. All required holding times were met No method blank
contamination was detected. LCS and MS recoveries were within laboratory
control limits. Laboratory duplicate RPDs were acceptable. No field
duplicates were identified.
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T
Appendix N: B-38 Area Characterization Groundwater (March 2000)

I

t
Sample Prefix Nb74876^000313
OAL ID No.L15469

Two walei samples were submilledtathe laboratory. The following'analyses
were performed on one or more samples:

I

T

PAHS (FPA Method «?7f) SIM);

Semi-VOAs (EPA 8270); and

BTEX (EPA Method 8020A).

t

PAHs. All required holding times were met. No method blank contamination
-was-delected. Surrogate and LCS/LCSD recoveries were within laboratory
control limits. No MS data were reported. Laboratory duplicate was limited
to the LCS/LCSD pair, and the RPDs were acceptable. No field duplicates
were analyzed.

Semi-VOAs. All required holding times were met. No method blank
contamination was detected. Surrogate and LCS/LCSD recoveries were
within control limits. No MS data were reported. Laboratory duplicate RPD
data were limited to the LCS/LCSD pair and were acceptable.

BTEX. All-required holding tirrrerwere met No method blank contamination

I

t

was detected. Surrogate recoveries were acceptable: LCS, MS, and duplicate
data were reported before the sample set arrived at the laboratory. All BTEX

-data-were therefore-rejected. . ——

I

Sample Prefix No. 4876-000316
OALIDNo.L.15520

Four water samples were submitted to the laboratory. The following analyses
were performed on one or more samples:

PAHS (EPA Method 8270 SIM); and

BTEXs (EPA Method 8020A).

PAHs. All required holding times were met. No method blank
contamination was detected. Surrogate and LCS/LCD recoveries were
within laboratory control limits. No Mi> data were reported. Laboratory
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I

duplicate RPD data were limited to the LCS/LCSD pair and were
acceptable. No field duplicates were identified. ~

t

I

BTEX. All required holding times were met. No method blank contamination
-was-detoctcd. Surrogate recoveries were acceptable. Laboratory duplicate—

-data were acceplaWer~LCS and MS data were reported before the sample set
arrived at the laboratory. All BTEX data were therefore rejected.

-Appendix O: Supplemental Site Characterization Groundwater-(September2000^

Sample Prefix Nos. 5106-000922 & 5106-000925
NoTP009764~

Seven water samples were submitted to the laboratory. The following
analyses-were performed on one-or more samples:

PAHs {EPA Method 8270 SIM);

VOLs (EPA Method 8260BTf

Priority Pollutant Metals (EPA 6000/7000 Series Methods); and

-Bis(^Cthylhexyl)p[nha{ate-(DEHP, EPA-Metliud 8270).

I

1

PAHs. All required holding times were met. No method blank contamination
was detected. Surrogate and LCS/LCSD recoveries were within laboratory

-control limits. Laboratory duplicate-RPD data wore limited to the LCS/fc€SD-
pair and were acceptable. No field duplicates were identified.

t
VOCs. All required holding times were met. No method blank

contamination was detected. Surrogate, LCS/LCSD, and MS/MSD recoveries
were within laboratory control limits. Laboratory duplicate RPD data were

"limited to LCS/LCSD and MS/MSD pairs and were acceptable. No field
duplicates were identified.

-Priority Pollutant Metals. All required-holding times wore-met. No rnethed-
~blank-contamination was-detected. LCS recoveries weie withirrfaburatory—
control limits. There were two matrix spikes associated with this prep batch.
The first spiked sample was from this sample set, and all recoveries were

I
r_copp

compared to the lower control limit of 75 percent However, the LCS
recovery for copper was acceptable. The second matrix spike was not from

this sample set, and generally had poor recoveries. No data were qualified
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I
1

based on MS recoveries. Laboratory duplicate results were acceptable. No
"field duplicates were identified

J

I

DEHP. All required holding times were met No method blank
-contamination was reported. Surrogate and-LCS/LCSD recoveries were
acceptable. Only LCS/LCSD-duplicate data wme reported and were
acceptable. No field duplicates were identified.

-Appendix-PLData Gap Investigation Groundwater-(OctQber and November 2QOQ)~

Sample Prefix Nos. 5106-001026, 5106-001027,5106-001030,
5106^001024

I ESL ID No. 0010191

-Etght-watersample^were submitted to the laboratoryr-^The-fcrllowing analyses-
were performed on one or more samples:

TPH as Diesel/Oil (NWTPH-Dxl:

t PAHs (EPA Method 8270 SIM);

VOCs (EPA Method 8260B); and .

I

t

Tr-Bis(2~-Elnyfhexyl)phthalate (UhHP, hPA MetRoH"827D): ;

TPH as Diesel/OiL-AlljrRquired holding times were met No-method blank-
contamination was-deteeted. Surrogate, LCS/LCSD, and MS-reeoveries-wefe-
within laboratory control limits. Laboratory duplicate RPD data were limited
to the LCS/LCSD pair and were acceptable.

PAHs. All required holding times were met No method blank contamination
was detected. Surrogate and LCS/LCSD recoveries were within laboratory
control1frnits7~ta"boratory duplicate RPD data were acceptable. No field

duplicates were identified.

-VOCs. All required holding times-were-mefe—No method blank

*
I

contamination was detected. Sample -1"00 wa5~identified as "TB" on the
chain of custody, and could possibly be a trip blank; however, there was
nothing in the data to confirm its status. Surrogate and MS/MSP

I

t

-recoverJes-were-within-laboratoryxontroLlimits.-Laboratory-duplicate-RPD_
data were limited to the MS/MSD pair and were acceptable. No field
duplicates were identified.
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I
DEHP. All required holding times were met No method blank

-contamination was reported. Surrugale-amrtCS/LCSD recoveries were
acceptable. Laboratory duplicate RPD data were limitedlolhe LCS/LCSD
pair and were acceptable. No field duplicates were identified.

Data Profix-No.-5106-001024-
NCA Lab ID No. P010847

Three water samples were submitted to the laboratory. The following

I

I

•1

•

-

analyses were performed on one or more samples:

• TPH as Diesel/Oi]~(NWTPH-Dx);

• PAHs (EPA Method 8270 SIM); and

• vnr~e I"FPA Ci/intUi-ir4 mAnn\vcJt-5 ^ti A weinoci ozouoj.

TPH as Diesel/Oil. Ail required holding times were met. No method blank
contamination was detected. Surrogate. LCS/LCSD, and MS recoveries were
within laboratory control limits Laboratory duplicate RPD data were limited to
the LCS/LCSD pair and were acceptable. No field duplicates were identified.

••- PAHs. All required holding times were met. No method blank contamination

J|

1

.

was detected. Surrogate and LCS/LCSD recoveries were within laboratory
control limits. Laboratory duplicate RPD data were limited to the LCS/LCSD

ata pair ana were acceptable. No lield duplicates were identified.

VOCs. All required holding times were met No method blank
rnntaminatir>n was detected Sampl** -100 was identified as "TB" on the
chain of custody, and could possibly be a trip blank; however, there was
nothing in the data to confirm its status. There are no data in the sample set
corresponding to this sample. Surrogate and LCS/LCSD recoveries were
within laboratory control limits. There were no MS data provided.
Laboratory duplicate RPD data were limited to the LCS/LCSD pair and were
acceptable. No field duplicates were identified.

H •
Data Prefix No. 5106-001025
NCA Lab ID No. P010848

I
One~\vater"samples was submitted'to the laboratory. The following analyses
were performed:

T
TPH as-Diesel/Oil (NWTPH-Dx);-
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I
T

PAHs (EPA Method 8270 SIM); and

-m—DEH P-(EP/rMethod-8270C-). : •—

TPH as Diesel/Oil. All required holding times were met No method blank

1

contamination was flotprtpH, Surrogate and ICS/LCSP recoveries were

within laboratory control limits. MS data were acceptable. Laboratory
duplicate data were acceptable. No field duplicates were identified.

PAHs. All required holding times were met. No method blank contamination
was detected. Surrogate and LCS/LCSD recoveries were within laboratory

-control-limits—No MS-data-were provided—Laboratory-duplicate RPD-data
were acceptable. Ntrfield duplicates were identified^

DEHP. All required holding times were met No method blank

t
contamination was detected. Surrogate^and LCS/LCSD recoveries were
within laboratory control limits. No MS data were provided. Laboratory
duplicate RPD data were acceptable. No field duplicates were identified.

The MS/MSD data reported for -020 was prepared/analyzed six days
before the sample was prepped, and is therefore unacceptable. Data for

—020 was i ejected • •—

I
Sample Prefix Nos. 5106-001106

I

t

I

Two water samples were submitted to the laboratory. The following analyses
were performed on one or more samples:

TPH as Diesel/Oil (NWTPH-Dx);

PAHs (EPA Method 8270 SIM); and

• BNA SVOCs (EPA Method 8270C).

as Diesel/Qil. All required holding times were met̂ No method bfank-
contaminatiorrwas delected. Surrogate, LCS, and MS recoveries were within
laboratory control limits. Laboratory duplicate RPD data was limited to the
LCS/LCSD pair, and was acceptable.

PAHs. All required holding times were met. No method blank contamination
was detected. Surrogate and LCS/LCSD recoveries were within laboratory
control limits. Laboratory duplicate RPD data was acceptable. No field
duplicates were identified.
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I BNA SVOCs. All required holding times were met No method blank
contamination was detected. Surrogate and LCS/LCSP recoveries were

I

within laboratory control limits. Laboratory duplicate RPD data was
acceptable. No field duplicates were identified.

MONITORING WELL INSTALLATION AND GROUNDWATER SAMPLING

-Appendix D: Laboratory-Results and^hain-of-GustodyDocumcntation^Sott
Sample

T
NCAIDNo. P1H0861

One soil sample was submitted to the laboratory. The following analyses
"were perfunneth

TPH as Diesel/Oil (NWTPH-Dx);
Total Metals-(EPA 6000/7000-Series Methods^

Volatile Organic-Compounds (V0€s, EPA Method-82GOA), and
PAHs (EPA Method 8270M-SIM).

I

TPH as Diesel/Oil. All rpqnirpH holding timp*; were met. No method blank

contamination was detected. Surrogate and LCS recoveries were within
laboratory control limits with the following exception. The surrogate
recovery for duplicate sample (1091079-DUP) was not recoverable due to

1
sample dilution. No qualification was necessary. Laboratory duplicate RPDs
were acceptable.

t
Total Metals. All required holding times were met No method blank
contamination was detected. LCS and MS recoveries were within laboratory
control limits with the following exceptions. Antimony MS recoveries of 51.1

-and 46.9 percent-were-Iess than control limits (75 to 125-percent); howover-
the laboratory notes state that these recoveries were outside of control limits
due to sample dilution. Therefore, no qualification was necessary. The
laboratory duplicate RPDs for antimony (44.4 percent), beryllium (43.8

1

I

T

percent), silver (40.3 percent), and thallium (62.9 percent) were greater than
the control limit of 40 percent. However, since the original and duplicate
sample i exults for lliese four metals~were nondetect, the RPD Is not
applicable and no qualification was necessary.

.VOCs. All required holding times-were met. No method blank
-contamination was-detected. Surrogate, LCS, and MS recoveries were within
laboratory control limits. MS/MSD RPDs were acceptable.
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t
ft
ft

PAHs. All required holding times were met. No method blank contamination
was detected. Surrogate, tCS, and MS recoveries were within laboratory

control limits with the following exception. The benzo(a)pyrene and pyrene
MS spikes were not recoverable and the MS/MSD RPD was greater than
control limits-due to a noo-homogeneous-sample matrix according to the
IdUuidtory. Additionally, uie pyrune bO iirce ftibull was inure man four tin it; b

greater than the pyrene spike level indicating that the percent recovery for
pyrene is not applicable. Because the MS/MSD sample was from a separate

I

ft

hafrh, thp remaining quality rnnlrnl samples wf>rf» arrppfchtp

benzo(a)pyrene was not detected in the site sample, no qualification was
necessary.

Appendix E: Laboratory Results and Chain-of-Custody Documentation:
September/October 2001 Groundwater Monitoring Samples

ft

I

I

IF
ft

ID No. P1J0098

Four groundwater samples were submitted to the laboratory. The following
-analyses were performed on one-er more of the-samplesf-

1
•

1
• TPH as Diesel/Oil (NWTPH-Dx);
« Total and Dissolved Metals (EPA 6000/7000 Series Methods);
• VOCs (EPA Method 8260A);
• SVOCs (EPA Method 8270C); and

PAHs (EPA Method 8270M-SIM).

TPH as Diesel/Oil. All required holding times were met. No method blank
.contamtnationjwas detected. Surrogate and-LCS/LCS Pup-recoveries were-
-wtthin laboratory control limits. The LCS/LCS-Pup RPDs were withiir
laboratory control limits.

Total and Dissolved Metals. All required holding times were met Nn

method blank contamination was detected. LCS and MS recoveries and
duplicate RPDs were within laboratory control limits with ihe following
exceptions. The dissolved metals duplicate RPLJs tor copper and lead

ft
exceeded the RPD limit of 20 percent. However, the original and duplicate
sample results for both metals were nondetect indicating that the RPD

-criterion is not applicable and tha^no qualification is necessary:

I VOCs. Al| required holding times were met. No method blank
contamination was detected. Surrogate, LCS, and MS/MSD recoveries were
within laboratory control-limits. MS/MSD RPDs were acceptable.
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T
SVOCs. All required holding times were met. No method blank
contamination was detected. Surrogate and LCb/LCb Dup recoveries were
within laboratory control limits. LCS/LCS Dup RPDs were acceptable.

PAHs. All-required holding times were met. No method blank contamination-
-way-delected. Surrogate and LCS/LCS Dup recoveries were within laboratory

control limits. LCS/LCS Dup RPDs were acceptable.

I
NCAIDNo. P1J0097

Five groundwater samples were submitted to the laboratory. The following

T
analysesVere performed on one or more of the samples:

t

TPH as Diesel/Oil (NWTPH-Dx);

Total and-Dissolved Metals (EPA 6600/7000 Series Metliods)r
VOLS (hKA Method B260AJ;
SVOCs (EPA Method 8270C); and
PAHs (EPA Mfithnd »27nM-.SIM),

TPH as Diesel/Oil. All required holding times were met. No method blank
contamination was detected. Surrogate and LCS/LCS Dup recoveries were
within laboratory control limits. The LCS/LCS Dup RPDs were within

I

I

t

laboratory control limits. The laboratory flagged the concentrations of
diesel-range organics in samples 5106-011001-108 (MW-1) and 5106-

~01101-I09 (MW-I Dup) to indicate that die detected hydrocarbons Have
non-petroleum peaks suggesting the presence of biogenic interference. The
results suggest the detected diesel-range organics may be an overestimate,
if presen^'n the sample.

Total and Dissolved Metals. All required holding times were met No
method blank contamination was detected. LCS and MS recoveries and

±

-duplicate RPDs were within laboratory control limits. Tbe-dissorved metels-
duplicate RPDs for copper and lead exceeded the RPD limit of 20 percent
However, the original and duplicate sample results for both metals were
nondetect indicating that the RPD criterion is not applicable and that no

I

I

t

qualification is necessary.

-VOCs. All required holding times weie met. Nu method blank
contamination was detected. Surrogate, LCS, and MS/MSD recoveries were
within laboratory control limits. MS/MSD RPDs were acceptable.
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i

SVOCs. Alt required holding times were met No method blank
contamination was detected. Surrogate and LcS/LCS Dup recoveries were
within laboratory control limits. LCS/LCS Dup RPDs were acceptable.

was delected. Surrogate and LCS/LCS Dup recoveries were wilhin labuidluiy

control limits with the following exceptions. The laboratory flagged the
surrogate recoveries for sample MW-1 Dup indicating that the surrogate
rprnvprtp<; pxr-'pprlprl rnntrnl limits thp lahnratnry iiKpertP.H a Hnirhlp spikp

of the surrogate solution during extraction, and that actual surrogate
recoveries were believed to be one-half the reported values. The surrogate
recoveries for sample MW-1 were within laboratory control limits supporting

the laboratories claim that the surrogate solution was double spiked.
Additionally, since no analyles were detected in sample MW-1 Dup, no
qualification was necessary.

Field Groundwater Duplicate Samples (MW-1 /MW-1 Dup). The precision
requirements for analyte detected in samples MW-1 and MW-1 Dup were
met All analvtes detected were detected at concentrations less than five
times their respective reporting limits. Therefore, a control limit of plus or
minus the reporting limit was used to evaluate precision for these analytes.

Equipment Blank. VOCs and bis(2-ethy!hexyf)phthalate were not detected
above method detection limits in sample 5106-01 1001-1 10 (Equipment Blank).
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